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EFFECT OF VIRGINIAMYCIN ON PERFORMANCE AND RUMEN
PARAMETERS OF YOUNG CALVES

M. Marounek, M. Podsednicek, O. Petr

MAROUNEK, M. — PODSEDNICEK, M. — PETR, O. (Institute of Animal Phy-
siology and Genetics, Praha-Uhrinéves; Institute of Veterinary Drugs and Feed
Supplements, Praha-H. Pocernice): Effect of virginiamycin on performance and
rumen parameters of young calves. Zivo&. Vyr., 37, 1992 (9): 721—726.

Effect of virginiamycin on the growth and rumen metabolism was estimated in
young calves on a milk diet. 241 calves (14—21 days old initially) were allotted
to six trials on three farms with different systems of housing. Virginiamycin was
added to the milk replacer at 80 mg/kg. Concentrate, hay, silage and water were
available ad libitum. Duration of trials varied from 35 to 44 days. In five trials
virginiamycin increased daily weight gain by 7.0 % on average. The lower con-
centration of virginiamycin (40 mg/kg) was not efficient. Virginiamycin signi-
ficantly (P < 0.005) decreased molar percentage of acetate, acetate to propionate
molar ratio and increased pH and percentages of propionate, isovalerate and
valerate. Rumen ammonia, lactate, total VFA and butyrate were not significantly
affected.

calves; virginiamycin; performance; rumen

The peptolide antibiotic virginiamycin is an established growth pro-
moter for pigs and poultry. The drug has been released for commercial
use in many countries as it does not leave detectable residues in tissues
and complies to the EEC and U.S. FDA requirements. Virginiamycin in-
creases daily gain and/or feed efficiency in ruminants as well. Its use in
adult cattle is influenced by the fact that virginiamycin is extensively
metabolized in the rumen fluid to compounds with low antibiotic acti-
vity (Gottschall et al., 1988). Feeding of virginiamycin to young
calves seems to be more promising, little information on it, however, is
available in scientific journals. Results of relevant experiments have been
published mostly in information booklets of a manufacturer. In general,
virginiamycin at 40 and 80 ppm level increased average daily gain of
young calves by 2.1—13.1 % (Kiither, 1975; Parigi-Bini, 1978;
Delforge, 1988). In experiments of Mato%i¢-Cajavec and
Krsmanovic¢ (1980) virginiamycin at 5 ppm level increased daily
weight gain of young calves by 9.7 % and improved feed conversion by
2.2 %, Virginiamycin at 10 ppm level increased weight gain by 15.8 % and
improved feed conversion by 5.5 %. Growth-promoting effect of virginia-
mycin in young calves was observed alse-in experiment of' Daenicke
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(1988). In his 112 days-trial, virginiamycin was added in the amount of
80 mg per 1 kg of a milk replacer and 50 mg per 1 kg starter feed. Virgi-
niamycin-fed calves gained by 9.5 % more than control calves (P < 0.05).
Feed conversion in virginiamycin group was, however, decreased (—4.3
percentage) due to higher feed intake. To our knowledge, effect of vir-
giniamycin on rumen metabolism of preruminating calves has not been
reported in available literature.

The aim of this study was to examine effect of virginiamycin on ave-
rage daily weight gain and on rumen metabolism of calves 14—21 days
old initially.

MATERIAL AND METHODS

CALVES

241 crossbred bull calves on three farms with different systems of housing were used.
Calves were allotted to six trials. On the first farm (experiments No. 1 and 2) calves
were housed in pens with slatted floor. On the second farm (e.periments No. 3 and 4)
calves were housed in pens with concrete floor and straw bedding. On the third farm
(experiments No. 5 and 6) calves were housed in individual bedded pens. Calves were
from 14 to 21 days old at the beginning of experiment.

All calves received a milk replacer, concentrate feed (Tab. I), meadow hay and maize
silage twice daily. Total milk replacer intake of calves on the first, second and third
farm was 35 kg, 25 kg, and 37 kg per head, resp. Concentrate, hay, silage, and water
were available ad libitum. Virginiamycin (Smith Kline and French, Genval, Belgium)
was added to the milk replacer at 80 mg/kg (Kiither, 1975). This concentration
represents the average daily intake 57—78 mg of virginiamycin per head and day. The
dose of 40 mg/kg was also examined (in experiments No. 5 and 6). Calves were weighed
before the treatment and on the 36th, 44th, 35th, 35th, 40th, and 41st day of experi-
ment No. 1, 2, 3, 4, 5 and 6, resp.

I. Diet composition

Milk substitute %
Dried skim milk 80
Animal fat 12
Wheat flour 7
Vitamin supplement 1
Concentrate feed !): %
Rapeseed meal 17
Wheat, ground 30
Barley, ground 22
Oat, ground 10
Lucerne meal 7
Extruded urea (6% N) 3
Mineral — vitamin supplement 6
Wheat flour 5

1) Concentrate, hay and maize silage were offered ad libitum
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RUMEN SAMPLES

Rumen fluid was sampled by means of a stomach tube approx. 4 hours after the
morning feeding. Samples were taken before treatment and in the fifth week of expe-
riment. The pH was measured immediately and samples were then treated by adding
of small amount of HgCla. Ammonia was determined by means of the Nessler reagent
(Hillebrand et al., 1958), lactic acid in microdiffusion chambers (Conway, 1957),
and total volatile fatty acids (VFA) by titration after steam distillation in a Markham
apparatus. Their molar composition was determined by gas-liquid chromatography.

RESULTS

In the first and second experiment virginiamycin-fed calves gained by
8.3 % and 7.3 % more than their control counterparts, resp. (Tab. II).
Differences were not significant. Analyses of rumen fluid revealed chan-
ges in molar composition of VFA caused by the antibiotic addition (Tab.
II1). Virginiamycin significantly decreased molar percentage of acetate,
acetate to propionate molar ratio, and increased molar percentages of
propionate, isovalerate, and valerate. Rumen ammonia, lactate, total VFA,
and butyrate were not significantly affected.

1I. Average daily gains of control (C) and virginiamycin-fed (V) calves; calves were
housed in pens with slatted floor

Experiment

No. 1 (36 days) No. 2 (44 days)

C A" C ' A%

Number of calves 19 19 17 18
Virginiamycin (mg/kg) 0 80 0 80
Initial weight: x (kg) 53.5 53.2 53.1 53.0
6.6 6.4 6.4 6.5
Final weight: x (kg) 76.4 78.0 86.1 88.4
S 9.3 7.9 7.0 7.4

Daily gain: X (g) 636 689 750 805
s 165 136 148 117
% 100.0 108.3 100.0 107.3

Virginiamycin did not increase average daily gain in the third trial but
improved performance of calves in experiment No. 4 on the same farm
(Tab. IV). Results of last two trials showed that concentration 40 mg of
virginiamycin per 1 kg of the milk substitute was not sufficient, contrary
to 80 mg/kg level (Tab. V). Again, differences between untreated and
treated groups were not significant.

DISCUSSION

It is well known that the addition of low levels of antibiotics to animal
feed can improve animal growth and production. In this study virginiamy-
cin, a classical performance enhancer for monogastric animals, increased
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III. Parameters of rumen metabolism in control (C) and virginiamycin-fed (V) calves

(experiment No. 2)

Parameter 1) I Group , Before treatment | Before weaning
pH 8 6.55 -I- 0.43 6.34 -+ 0.38

v 6.38 & 0.32 6.73 - 0.23+)
NHi+ C 180 - 80 204 176
(mg/1) \ 138 + 26 176 + 51
Lactate (0] 4.04 3.9 1.041.0
(nmol/1) \% 6.2 + 6.0 1.2-+1.4
VFA C 70.9 -1- 14.2 81.5 -1-15.2
(nmol/1) Vv 62.3.--20.9 72.4 + 16.1
Acetate C 60.2 1+ 3.4 63.8-1-8.4
(mol %] A" 61.5 - 10.7 39.0-1-4.6%)
Propionate C 232142 23.6 +-9.8
(mol - %) \Y% 219459 41.0+6.9+)
Butyrate C 12.4 1+ 3.8 8.3-1-4.3
(mol - %) \Y/ 11.8 4+ 4.2 93422
Isovalerate c 09406 1.6 4 0.7
(mol - %) \% 1.1+1.3 2.7 +1.3%)
Valerate C 3.3-4-16 27413
(mol - %) v 3.74+17 8.0-41.4%)
Acetate / C 2.59 4 0.53 2.70 -+ 1.70
/ Propionate AY 2.81-4-1.82 0.95 - 0.30t)
(mol/mol)

1) Values are means -~ S. D.
+) Significantly different from control at P < 0.005

average daily weight gains of milk replacer-fed calves when dosed at
80 ppm level but had no stimulatory effect at 40 ppm level. The stimula-
tion of growth was observed in five out of six experiments, independently
of the system of housing. In these experiments (No. 1, 2, 4—6) virginia-
mycin-fed calves gained by 7.0 % more on average than control calves.

V. Avérage daily gains of control (C) and virginiamycin-fed (V) calves; calves were
housed in pens with concrete floor and straw bedding

Experiment

No. 3 (35 days) No. 4 (44 days)

c v c | v

Number of calves 21 21 20 20

Virginiamycin (mg/kg) 0 80 0 80
Initial weight: X (kg) 59.6 58.8 55.0 55.8
s 7.8 8.2 5.8 10.8
Final weight: X (kg) 86.0 84.6 81.9 85.1
s 10.1 10.4 8.2 9.2

Daily gain: x (8) 754 737 769 837

s 184 148 115 132
% 100.0 97.7 100.0 108.8

724 ZIVOCISNA VYROBA — 1992



V. Average daily gains of control (C) and virginiamycin-fed (V) calves; calves were
housed in individual pens on straw bedding

] Experiment
No. 5 (40 days) No. 6 (41 days)
C I \Y ’ \'% (¢ | \Y , \Y%

Number of calves 13 13 14 14 16 16
Virginiamycin
(mg/kg) 0 40 80 g 40 80
Initial weight: :

x (kg) 58.8 58.0 58.5 60.5 60.5 59.6

s 8.5 8.6 10.2 7.3 5.4 5.2
Final weight:

x (kg) 93.4 92.9 95.9 93.5 93.1 93.2

s 11.1 11.0 12.6 8.9 7.7 7.8
Daily gain:

x (g8) 865 873 935 805 795 820

s 122 127 169 111 136 142

% 100.0 100.9 108.1 100.0 98.8 101.9

Virginiamycin is an antibiotic active against grampositive bacteria in
the gastrointestinal tract. Among the rumen bacteria, virginiamycin sup-
presses practically the same species as monensin, which is used in ru-
minants for a long time (Marounek et al.,, 1989). In the rumen fluid
of adult ruminants virginiamycin modified composition of metabolites
towards more propionate and less lactate, acetate, and methane ( Hed -
de etal, 1980; Van Nevel et al, 1984; Piva et al.,, 1986). Similar
fermentation shifts were found in the rumen of preruminating calves in
our experiments. Furthermore, we found a remarkable increase of five-
-carbon acids (isovalerate and valerate) in rumen fluid of treated group.
Rumen VFA concentration was lower in virginiamycin-fed calves when
expresssed in mmols perv litre (72.4 vs 81.5), but higher when expressed
in milligram atoms of VFA carbon per litre (211.2 vs 206.3). Thus virgi-
niamycin has no adverse effect on rumen carbohydrate metabolism. The
metabolic response of rumen parameters in calves to virginiamycin re-
sembles alterations in rumen stoichiometry observed with lasalocid
(Anderson etal., 1988) and monensin (Kalachnyuk et al., 1989).
Rumen pH was significantly higher in treated calves (6.73 vs 6.34). Simi-
lar moderating effect of virginiamycin on rumen pH observed Hedde
et al. (1980) in adult cattle.
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MAROUNEK, M. — PODSEDNICEK, M. — PETR, O. (Ustav fyziologie a genetiky hospo-
daiskych zvifat CSAV, Praha-Uhfin&ves; Vyzkumny tustav biofaktorli a veterinarnich
16¢iv, Praha-H. Po&ernice): Uéinek virginiamycinu na hmotnostni piiristky a parametry
bachorového metabolismu telat. Zivo&. Vyr., 37, 1992 (9): 721—726.

Virginamycin je krmné antibiotikum G¢inné proti grampozitivnim baktérifm trdvictho
traktu. Je deldf dobu zndmo jako osvEddeny stimuldtor riistu pro prasata a driibeZ.
V na$ich pokusech jsme zji§tovali jeho d¢inek na hmotnostni pFirlistky a parametry
bachorového metabolismu u telat véku dva aZ tii tydny pf¥i zacdatku sledovani, Do Sesti
pokusii jsme zatadili celkem 241 telat - bycki ze t¥i teletnikl s riznym zplsobem usté-
jeni. Telata byla napdjena mléénou krmnou smési Laktosan, jejiZ spotiieba €Cinila v 1.
teletniku 35 kg (pokus €. 1 a 2), ve 2. teletniku 25 kg (pokus €. 3 a 4) a ve 3. telet-
nfku 37 kg (pokus ¢. 5 a 6) na jedno odchovaré tele. Do mlé&né krmné smési byl pFi-
dén virginiamycin (Smith Kline and French, Belgie) v mnoZstvi 80 mg/kg. Ve dvou
pokusech (& 5 a 6) byla kromé& toho zkou3ena davka polovi¢ni. Dal§imi sloZkami Krm-
né davky byl koncentrat na béazi obilnych ¥rotli a extrahovaného 3rotu fepky (COT—B),
luéni seno a kukufitnad sildZ. Telata byla krmena dvakrat denné&. Koncentrat, seno,
silaZ a voda byly dostupné ad libitum. Pokusy probihaly po dobu 35 aZ 44 dnf.

V péti pokusech virginiamycin zvy$il hmotnostni pifriistky telat, v priméru o 7,0 %,
za predpokladu, ¥e Dbylo pouZito vyssi davkovani (80 mg/kg mlécéné krmué smési).
NiZ$f ddvka virginiamycinu (40 mg/kg) nebyla G¢inna. Vzhledem k rozptylu ndlezi ne-
bylo zvy$eni statisticky vyznamné. V experimentu ¢. 2 jsme telatim odebrali jicnovou
sondou bachorovou tekutinu, cca 4 hodiny po rannim krmeni. Bachorové vzorky byly
vzaty pfed pokusem a v patém tydnu experimentu. V bachorové tekuting& virginiamycin
signifikantnd (P < 0,005) sni%il moldrni zastoupeni acetdtu, pomé&r acetédt/propionét
a zvysil pH a zastoupeni propionatu, izovalerdtu a valerdatu. Bachorovy amoniak, laktét,
butyrat a celkové tékavé mastné kyseliny nebyly signifikantné ovlivnény. Svymi a€inky
na bachorovou stechiometrii se virginiamycin podoba monenzinu.

telata; virginiamycin; uZitkovost; bachor
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DEGRADABILITY OF AMINO ACIDS OF LUCERNE HAY IN THE RUMEN OF
CATTLE

T. Komprda, S. Standara

KOMPRDA, T. — STANDARA, S. (University of Agriculture, Brno; Veterinary Re-
search Institute, Brno): Degradability of amino acids of lucerne hay in the rumen
of cattle. Zivo&. Vyr., 37, 1992 (9): 727—734.

Effective degradability of amino acids (AA) and crude protein (CP) of lucerne
hay from plants harvested in full bloom was measured on three steers equipped
with rumen cannulas and fed with lucerne hay and barley meal. The increase
of the content of essential amino acids (EAA) and the decrease of the content
of nonessential amino acids (NEAA) in the course of incubation in the rumen
was insignificant (P > 0.05). The EAA/NEAA ratio increased from 0.9 in original
sample to 1.0 in the sample after 24 h of incubation. Within the set of EAA, the
ratio of the content of given AA after and before incubation was the highest
in arginine (164 %) and threonine (145 %) and the lowest in methionine (57 %).
Degradability of total AA (72.5 %) was significantly higher (P < 0.05) than degra-
dability of CP (64.7 %). Degradability of EAA (74.1 %) was higher than degra-
dability of NEAA (72.3 %), but the difference was not significant (P > 0.05).
The highest degradability within the set of EAA was found in methionine
(81.9 %). Since diaminopimelic acid was already present in original sample of
lucerne hay, this AA likely is not to be a suitable marker of the microbial conta-
mination of the CP residue after incubation.

effective degradability; amino acids; lucerne; diaminopimelic acid

The more correct systems of evaluation of crude protein (CP) for
ruminants have been developed in recent years (Van der Honing,
Alderman, 1988). The composition of amino acids (AA) of the pro-
tein, which is not degraded in the rumen, belongs to the variables,
which must be defined more precisely within these systems (Susmel
et al., 1989).

The knowledge of the degradability values of the single AA is essen-
tial, when AA protected against degradation in the rumen are used
(Satter, 1986), or when limiting AA for rumen microorganisms are
evaluated (Storm, @rskov, 1984). Some AA can act as limiting AA
even for organism of the animal, e.g. in high producing dairy cows
(Kaufman, Hagemeister, 1975).

Diaminopimelic acid (DAPA), one of the less common AA, is used for
testing microbial contamination of feed residue in the bag, using in situ
method for evaluation of degradability of feeds (Olubobokun et
al.,, 1990). The data exist, however, that DAPA forms a constituent of
some feeds (Rahnema, Theurer, 1986).
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The objectives of the present study were to determine AA content of
lucerne hay in various intervals of its incubation in the rumen, to eva-
luate the effective degradability of single amino acids, and to assess the
suitability of DAPA for estimation of microbial contamination of the
residue of the lucerne hay sample after incubation in the rumen.

MATERIAL AND METHODS

Plant material. Lucerne (Medicago sativa) was harvested in the full bloom
and dried naturally. The hay contained 164 g of crude protein and 405 g of crude fibre
in 1 kg of dry matter (DM].

Animals. Three steers (Czech pied breed) four years old equipped with rumen
cannulas (internal diameter 130 mm). The diet contained 6 kg of lucerne hay and
0.5 kg of barley meal and was given at 8 a. m. and at 3 p. m.

Determination of disappearances of amino acids and nutrients from the bag. 6 g
of lucerne hay dried out by 65 °C and ground to pass 1 mm screen were weighed in
the bags (Uhelon, Hedva Moravska TrFebovd) of 10 < 20 cm with average pore size
56 um, Four replications of measurement of disappearances of dry matter were carried
out simultaneously on each of three animals for each of 6 incubation intervals of 2,
4, 8, 16, 24 and 48 h. Four bags were attached to brass ring weighing 0.5 kg. The
incubations of 2, 4 and 8 hours were carried out on the first day, those of 16, 24
and 48 hours in the next two days. The samples were inserted in the rumen successi-
vely, fot out together, washed out under running water and then in water bath
for 15 minutes and dried out by 65 °C. Dry matter disappearances for given incubation
interval were determined gravimetrically. The experiment was replicated four times.
The content of dry matter (DM), ash and crude protein (CP) was determined in each
sample. The contents of single amino acids (the mean of two measurements), diamino-
pimelic acid (the mean of 4 measurements), and crude fibre, CF (the mean of 2 mea-
surements) were determined in one mixed sample from all replications for each of
incubation intervals and in original sample. DM, ash, CP and CF contents were detec-
mined according to CSN 46 7092, AAs were determined after acid hydrolysis with 6M
HCI at 110 °C 23 h (CSN 46 7092).

Determination of DAPA. 200 mg of the sample was weighed to 250 ml
flask, 10 ml of oxidative mixture (9 ml of 88 % acetic acid and 1 ml of 30 % H20z2)
was added and the sample was left 16 h at 5 °C. Then 200 ml of 6M HCl was added
and the sample was heated under the reflux on the oil bath 23 h at 110 °C. The hydro-
lysate was dissolved after evaporation in 10 ml of natrium citrate buffer (pH =2.2)
and without another dilution injected on the column of automatic amino acid analyser
(T339 Mikrotechna Prague). The diameter of the column was 3.7 mm, the height of
the ionex bed (Ostion LG ANB, Spolek pro chem. a hutni vyrobu Usti nad Labem) was
360 mm. Elution natrium citrate buffers (flow rate 15 ml/h) of pH = 3.5 (concentration
Na+ =0.3M) 0—19 mn, and of pH=4.25 (Nat+ = 0.4M) 19—41 min. were used. The
classical ninhydrin reaction (flow of ninhydrin 12 ml/h) was used for the detection
at 520 nm. The column temperature was 50 °C - 2,6 — diaminopimelic acid (Fluka,
Switzerland) was used as a standard. Recovery of added DAPA from the samples was
98 %, DAPA was eluted in the 50th min as a sharp peak.

Degradability of AA, CP, CF and organic matter was calculated according to the
model proposed by @rskov and McDonald (1980): P=a-|bc/ (c-+ k). Con-
stants @, b, ¢ were calculated from disappearances from the bag (p) at given incuba-
tion interval (?), assuming that p=a-b (1 — e—¢-t]), The rumen outflow rate (k)
was considered to he 3.5 % per hour.

RESULTS

The contents of single AA, tolal AA and CP of lucerne hay in the
course of its incubation in the rumen are given in Tab. I. The AA content
was after 48h of incubation higher than that after 24h of incubation
nearly in one third of tested amino acids. It is also evident from
Tab. I that the sample contained diaminopimelic acid (DAPA) already
before incubation. The content of DAPA in dry matter of sample after
incu](:)‘/ation increased until the fourth hour of incubation (from 0.03 to
0.12 %).
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. Content of amino acids in the residue of lucerne hay after its incubation in the rumen

Content (% of dry matter)

Item original incubation interval (hours)

sample 2 4 8 16 20 | a8
Thr 0.58 0.55 0.46 0.40 0.35 0.33 0.22
Val 0.82 0.65 0.58 0.49 0.38 0.39 0.28
Met 0.18 0.10 0.09 0.12 0.11 0.01 0.03
Ile 0.67 0.52 0.47 0.40 0.34 0.27 0.23
Leu 1.06 0.89 0.82 0.65 0.48 0.42 0.39
Phe 0.98 0.66 0.56 0.44 0.35 0.23 . 0.32
His. 0.48 0.29 0.42 0.29 0.28 0.23 0.20
Lys 0.77 0.44 0.34 0.36 0.29 0.27 0.28
Arg 0.65 0.46 0.40 0.39 0.44 0.42 0.33
EAAL) 6.19 4.56 4.14 3.54 3.02 2.57 2.28
Asp 1.78 1.36 112 0.94 0.71 0.63 0.58
Ser 0.51 0.58 0.49 0.41 0.33 0.31 0.35
Glu 1.52 1.27 1.04 0.85 0.72 0.66 0.43
Pro 0.83 0.75 0.03 0.06 0.04 0.06 0.12
Gly 0.73 0.61 0.51 0.44 0.36 0.32 0.29
Ala 0.72 0.66 0.58 0.49 0.39 0.34 0.26
Cys 0.11 0.06 0.14 0.09 0.14 0.06 0.03
Tyr 0.57 0.53 0.39 0.27 0.22 0.12 0.20
Orn 0.09 0.06 0.07 0.04 0.03 0.05 0.02
DAPA 2) 0.03 0.09 012 0.09 0.04 0.03 0.02
NEAA 3) 6.89 5.97 4,49 3.68 2.98 2.58 2.30
AABC 4) 2.55 2.06 1.87 1.54 1.20 1.08 0.90
Total AA 13.08 10.53 8.63 7.22 6.00 5.15 4.58
CP3) 16.40 14.60 14.40 12.30 9.40 8.70 8.30

1) essential amino acids

2) diaminopimelic acid

3) nonessential amino acids

4) amino acids with branched chain
) crude protein

5

For AA n=2, for DAPA n=4, for CP n =48

The proportions of single amino acids in the content of total amino
acids in the course of incubation are presented in Tab. II. The proportion
of essential amino acids (EAA) increased from 47 % to 50 %, the pro-
portion of nonessential amino acids (NEAA) decreased from 53 % to
50 %. The ratio of EAA/NEAA, which was 0.90 in the original sample,
decreased to the value of 0.76 in the sample after 2 h of incubation. This
ratio then increased with increasing incubation interval and from the
sixteenth hour of incubation it was 1.0. The proportion of EAA in total
crude protein decreased in the course of incubation from 38 % to 28 %,
that of NEAA from 42 % to 28 %. The decline of the above mentioned
proportion in amino acids with branched chain and the decline in total
amino acids was from 16 to 11 % and from 80 to 55 %, respectively.
The ratios of the content of single amino acids after 24 h of incubation
(values after 48 h of incubation might be influenced by microbial con-
tamination) and the content of this AA in the original sample are also
reported in Tab. II. The highest increase within the set of EAA was
found in arginine (164 %), threonine (145 %) and valine (121 %), the
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1. The dependence of the ratio of single AA in total AA on the incubation interval

0
AA/total AA (%) Adal
| 1tem original incubation interval (hours) AAorig 2)
’ 1 ( 0/0]
Sempd 2 1| 4 l 8 | 16 ' 24 | 48
Thr 4.4 5.2 53 | 55 58 | 6.4 4.8 145
Val 6.3 6.2 | 6.7 6.8 63 | 76 | 6.1 121
Met 14 0.9 1.0 | 17 1.8 | 08 | 07 57
Ile 5.1 4.9 5.4 5.5 57 | 52 5.0 102
Leu 8.1 85 | 95 9.0 | 80 | 82 8.5 101
Phe 7.5 6.3 6.5 6.1 | 58 | 45 7.0 60
His 3.7 2.8 4.9 40 | 47 | 45 4.4 122
Lys - 5.9 4.2 3.9 50 | 48 |['5.2 6.1 88
Arg 5.0 4.4 4.6 5:4 [ 17.3 8.2 7.2 164
EAA 1) 47.3 433 |48.0 |49.0 [50.3 |49.9 |49.8 105
Asp v 13.6 129 |13.0 [13.0 (118 |12.2 (127 90
Ser 3.9 5.5 5.7 57 | 55 60 | 7.6 154
Glu 11.6 121 | 121 [11.8 [120 |128 | 94 110
Pro 6.3 7.1 0.3 08 | 0.7 1.2 | 26 19
Gly 5.6 5.8 5.9 6.1 | 6.0 6.2 | 6.3 111
Ala 5.5 6.3 6.7 6.8 | 6.5 6.6 | 57 120
Cys 0.8 0.6 1.6 12 | 23 1.2 | 07 150
Tyr 4.4 5.0 45 37187 23 | 44 52
Orn 0.7 0.6 0.8 06 | 05 1.0 0.4 143
DAPA 1) 0.2 0.9 1.4 1.2 | 0.7 0.6 0.4 30
NEAA 1) 52.7 56.7 | 52.0 |51.0 [49.7 |50.1 |50.2 95
AABC!) 19.5 19.6 | 217 |213 ;200 |21.0 [19.7 108
1) See Tab. I

2) The ratio of the content of AA in the sample after 24 h of incubation to the content
of AA in the original sample. :

highest decline in methionine (57 %) and phenylalanine (60 %). The
most extensive degradation within the set of all amino acids was deter-
mined in proline (19 % of original value after 24 h of incubation).

The effective degradabilities of single amino acids, including data
concerning the degradabilities of CP, CF and organic matter, are shown
in Tab. III. The degradability of total AA was 72.5 %, which represents
significantly (P < 0.05) higher value compared with the degradability
of CP (64.7 %). The degradability of the set of EAA was higher (74.1 %)
than that of the set of total AA. The set of NEAA had lower degrada-
bility then that of total AA (72.3 %). However, these differences were
not significant (P > 0.05). The value of effective degradability of the
set of AA with branched chain was not different from that of total AA
(72.3 %). The highest value of degradability within the set of total AA
was found in proline (82.3 %) and within the set of EAA in methionine
(81.9 %). The lowest value of degradability within the set of EAA was
determined in histidine (68.9 %).
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111, Effective degradability of amino acids and nutrients of lucerne hay

Degradability
Item r28)
P | a5 | o6 | em=1)7)
Thr 75.8 18.2 82.2 0.081 0.82
Val 76.1 . 29.4 62.1 0.075 0.88
Met 81.9 41.4 59.7 0.070 0.87
Ile 72.0 31.6 57.3 0.108 0.96
Leu 68.7 35.6 48.2 0.115 0.86
Phe 76.4 34.9 62.2 0.082 0.87
His 68.9 26.0 69.4 0.083 0.69
Lys 74.8 39.4 38.8 0.230 0.99
Arg 71.9 31.7 66.7 0.063 0.72
EAA 1] 74.1 32.0 60.7 0.101 0.85
Asp 75.1 30.1 61.5 0.150 0.97
Ser 59.1 9.3 70.9 0.094 0.86
Glu 79.0 25.2 71.1 0.091 0.85
Pro 82.3 22.2 80.2 0.097 0.17
Gly 72.4 26.0 67.1 0.135 0.96
Ala 72.9 22.6 66.3 0.094 0.94
Cys 67.1 5.0 97.8 0.073 0.28
Tyr 74.2 20.8 73.8 0.084 0.80
Orn 75.1 31.1 b7:1 0.075 0.69
DAPA 1) 54.7 0 90.4 0.068 0.92
NEAA1) 71.2 19.2 73.6 0.096 0.74
AABC1!) 72.3 32.2 55.9 0.099 0.90
Total AA 72.5 25.3 67.5 0.098 0.79
Ccrl) 64.7 25.5 56.9 0.078 0.97
CF2) 21.2 0 35.8 0.051 0.94
oM 3) 449 10.7 46.4 0.073 0.99
1) see Tab. I

2) crude fibre

3) organic matter

4) effective degradability

5) soluble fraction

6) insoluble degradable fraction

7) rate constant of degradation of fraction b
8) coefficient of determination

For AA or CF n=2, for DAPA n =4, for CP or OM n =48

DISCUSSION

The lower content of total AA compared with the content of CP (Tab.I)
was confirmed also for grasses (Varvikko, 1986). This author re-
ports that the proportion of amino acid nitrogen in total nitrogen was
75 % in the sample of ryegrass before incubation. This proportion in the
same sample after 24 h of incubation was 83 %, but after correction for
microbial contamination it was only 64 %. Corresponding values con-
cerning lucerne in the present paper were as follows: in the sample
before incubation 80 %, and after 24 h of incubation (without correc-
tion) 59 %. In our experiments we were unable to correct the data for
the microbial contamination. However, the proportion of AA nitrogen in
total nitrogen will be in any case lower than 59 % with this correction.
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Therefore, the true (i.e. corrected) value of this proportion after incu-
bation is lower than before incubation in both compared papers. As in
the case of lucerne this proportion was lower after incubation even
without correction for microbial contamination (this is different in the
case of ryegrass in the paper of Varvikko, 1986), it is possible to
conclude that the error caused by ignoring of microbial contamination
is much lower for lucerne compared with grasses.

The method proposed by Czerkawski (1974) is mostly recom-
mended for the determination of diaminopimelic acid (DAPA) because
the possibility of the exact determination of DAPA by means of the auto-
matic aminoacid analyser (AAA) is not in general supposed. In the
present paper, however, there were no serious problems with separa-
tion of DAPA. DAPA was distinctly separated from valine (methionine
having been removed by oxidative hydrolysis) and was characterised by
distinct sharp peak, though it was in very low concentration compared
with the other amino acids. Also Sadik et al. (1990) or Czapo
et al. (1984) reported no problems with separation of DAPA on AAA.

The problem of accepting DAPA as a marker of microbial contamina-
tion of the feed residue after incubation in the rumen consists there-
fore in the fact, that DAPA is not the exclusive constituent of bacterial
cell walls, but it can be present also in some feeds (Rahnema,
Theurer, 1986). This was counfirmed in the present paper (Tab. I).
The content of DAPA in Tab. I expressed as a % of DAPA—N/residual
N(0.19) corresponds with the data of Czerkawski (1974) — 0.12
or Dufva etal (1982) — 0.129.

The ratio of the content of AA after and before incubation in lucerne
hay (last column of Tab. II of the present paper) was different from that
in lucerne silage (Susmel et al, 1989). This ratio, concerning the
main groups of AA, was in the present paper and in paper of Susmel
et al. (1989) as follows: in EAA 105 and 92, respectively; in NEAA 95
and 108, respectively; and in AA with branched chain 108 and 107, respe-
ctively. Both papers agree in great increase of above mentioned ratio
in threonine, histidine and arginine and great decrease in methionine
and phenylalanine.

The values of effective degradability of amino acids and nutrients of
lucerne hay (Tab. III) are substantially higher (20—40 %) compared
with the data of Susmel et al. (1989) concerning lucerne silage. One
quarter of this difference is caused by using different coefficient of the
rumen outflow rate (3.5 % vs. 7 % per hour). The influence of the ve-
getative stage is not possible to compare, because the quoted authors
do not mention it. The degradability of the set of EAA was in both papers
higher than that of the set of NEAA. The difference between lucerne
hay and lucerne silage (Tab. III; Susmel et al, 1989) was also found
by comparing the degradability of total aminoacids and crude protein.
Contrary to our findings in lucerne hay, Susmel et al. (1989) found
out significantly lower degradability of total AA compared with CP.
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KOMPRDA, T. — STANDARA, S. (Vysokd 3kola zemé&délskd, Brno; Vyzkumny dstav
veterindrnfho lékaistvi, Brno): Degradovatelnost aminokyselin vojtéskového sena v ba-
choru skotu. Zivod. Vyr., 37, 1992 (9): 727—734.

Efektivni degradovatelnost aminokyselin (AK) a dusikatych latek (NL)-vojt&Skového
sena z rostlin sklizenych v plném kv&tu byla mérena na tfech volech opatfenych ba-
chorovymi kanylami a krmenych smési vojté§kového sena a je&ného Srotu.

Vzriist obsahu esencidlnich aminokyselin (EAK) a pokles obsahu neesencidlnich
aminokyselin (NEAK]) v prib&hu inkubace byl statisticky neprikazny (P > 0,05). Pomé&r
EAK / NEAK stoupl z 0,9 v pfivodnim vzorku na 1,0 ve vzorku po 24hodinové inkubaci.
Pomér obsahu AK po inkubaci a p¥ed nf byl v rdamci souboru EAK nejvy33f u argininu
(164 %) a treoninu (145 %), nejniZ$i u metioninu (57 %).

Degradovatelnost celkovych AK (72,5 %) byla priitkazn& (P < 0,05) vy$3i neZ degra-
dovatelnost NL (64,7 %). Degradovatelnost EAK (74,1 %) byla nepriikazn& (P > 0,05)
vy$3f neZ degradovatelnost NEAK (72,3 %). Nejvyssi degradovatelnost v souboru EAK
byla zji§t&na u metioninu (81,9 %).
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Kyselina diaminopimelovd byla obsaZena jiZ v intaktnim vzorku vojtéSskového sena;

tato AK zfejmé neni vhodnym markerem mikrobidlni kontaminace zbytku NL po in-
kubaci.

efektivni degradovatelnost; vojtéska; aminokyseliny; kyselina diaminopimelova
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PRODUKCNI OCINNOST DOMACICH DUSIKATYCH KOMPONENTU
PRI INTENZIVNIM VYKRMU BYKU

V. Kudrna, E. Markalous, 1. Kovaiikova

KUDRNA, V. — MARKALOUS, E. — KOVARIKOVA, I. (Vg§zkumny tstav Zivo&i¥né
vyroby, Praha-Uhiin&ves): Produkéni #éinnost domdcich dusikatijch komponentii
pFi intenzivnim vgkrmu bykid. Zivod. Vyr., 37, 1992 (9): 735—748.

Provedli jsme krmny pokus zaméfeny na intenzivni vykrm byk (48 ks), v n&m
jsme ovéfovali produkéni Gfinek dusikatych komponentd — bobového 3rotu, hra-
chového 3rotu, Fepkového extrahovaného 3$rotu pirechodného typu a mod&oviny.
Jejich produkéni Géinek jsme porovnédvali s produkénim Géinkem s6jového extra-
hovaného 3rotu. Nejvy38i intenzity rdstu (1375 g na kus a den) za celé obdobi
pokusu (150 dnd) doséhli bgé&ci, kterym jsme priddvali bobovy $rot, pf¥ifemZ pii-
ristku pfes 1300 g na kus a den doséhli i byci ‘dalich skupin, a to v pofadf
sbjovy extrahovany Srot (1356 g), mocdovina s melasou (1338 g), hrachovy $rot
(1318 g) a fepkovy extrahovany Srot (1313 g). Produkéni d¢inek uvedenych
dusikatych komponentl predstavoval pribliZné 300 g piirdstku hmotnosti denng,
nebot primé&rny denni priristek skupiny byki bez dusikatého pridavku byl 1149 g.
Rozdily v pifriistcich hmotnosti nebyly statisticky priikazné (P > 0,05). Zkoumané
komponenty neovlivnily statisticky prikazné ani pfijem ostatnich krmiv.

byci; vfkrm; intenzita; dustkaté komponenty; luskoviny

Nezbytnou sloZkou krmnych smési jsou koncentrované bilkovinné kr-
miva. Jejich ceny na svétovych trzich jsou vSak pomé&rné& vysoké. Jako
doméci feSeni pro zabezpedeni intenzivni vyZivy se uplatiiuji luskoviny,
které lze vyrobit a zpracovat i v menSich zemé&dé&lskych zdvodech. Sou-
gasny podil luskovin v krmnych smé&sich je asi 2 %. PFitom je potvrzeno,
Ze je moZné jich zkrmovat podstatné veétSi mnoZstvi. Krédsa et al
(1990) sledovali vliv riznych zdrojii dusikatych latek (ddle NL) v do-
plitkové smési na pfiristek hmotnosti pfi intenzivnim vykrmu. Zdrojem
NL byl séjovy extrahovany Srot, isuSek bobu a hrachu a moé&ovina. Z vy-
sledkil pokusu vyplyvé, Ze pro vykrm skotu je moZné s Gspéchem pouZit
jako zdroj NL amidicky dusik. Vliv zdroje dusiku, pouZitého jako dopl-
n&k pSeni¢né sildZe pii vykrmu bykd, sledovali Brosh et al. (1990).
Byla studovédna Géinnost nebflkovinného dusiku, rybi mougky, s6jového
Srotu a bavlnikovych pokrutin. Mezi jednotlivymi pfidavky nebyly pri-
kazné rozdily.

Zkrmovéni semen riiznych leguminéz (bobu, hrachu, lupiny) a repko-
vého extrahovaného 3&rotu ,0“ a ,00“ ve vykrmu bykl sledovali
Schwarz a Kirchgessner (1989). Ve srovnéni se sfjovym ex-
trahovanym 3rotem je obsah NI hrachu a polniho bobu jen 50 aZ 60 %,
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zatimco obsah netto energie je u hrachu a lupiny o néco vy3$3i nez u so-
jového extrahovaného Srotu. Repkovy extrahovany Srot méa ve srovnéni
se sojovym extrahovanym 3rotem asi o 20 % méné& hrubého proteinu,
vice neZ dvojnasobné& vyssi obsah vldkniny, a tim o 15 aZz 20 % méng&
netto energie. '

Repkovy extrahovany $rot je pro své nutri¢ni sloZeni povaZovan za
moZnou ndhradu importovanych extrahovanych Sroti (s6jového a pod-
zemnicového). Jeho nevyhodou byl v8ak obsah kyseliny erukové a gluko-
sinolati veéetn& doprovodnych aglukeni. Slecht&nim Fepky vznikly od-
ridy ,,00“, kde pFipustny obsah glukosinoldtd &ini maxim4lng 30 ymol/g
(BuresSovd, Zednik, 1988). Baranyk (1991) uvéadi, Ze pfi vy-
uzZivani fepkového Srotu je treba védét, Ze tento Srot je s 10,4 M] vy-
uZitelné energie na kg asi o 20 % energeticky chudsi neZ rot sojovy.
Divodem je predevSim vy33i obsah hrubé vladkniny. Aby se energeticka
hladina celkové davky pri pouZiti Fepkového Srotu mnesniZila, musi byt
vyrovndna pFiddnim p3enice, kukufice nebo tuku v odpovidajicim
mnoZstvi.

Vysledky pokusii autorii Jeranov et al. (1988) ukézaly, Ze zkrmo-
vani semen Fepky jako ndhraZky za p3enici v extrudované zrnité smési
ma kladny vliv na stravitelnost a vyuZivani Zivin a na prirlistek Zivé
hmotnosti p¥i vykrmu byki. U skotu bylo ovéfovdno zarazeni fepkového
extrahovaného 3rotu ,0“ v hladindch 15, 20, 25 a 30 % v dopliikové
smési pro vykrm skotu (HZBM) s celorofnim zkrmovanim kukufidné
sildZe. Mezi skupinami nebyly zjistény rozdily v ristu zvirat, jate¢né vy-
t8Znosti, ani v chemickych analyzdch masa (Siske et al.,, 1987).

Ulbrich et al. (1990) pouZili Fepkovy extrahovany Srot ze starych
i novych odriid, jeZ se od sebe liSily obsahem glukosinolati a kyseliny
erukové, a tyto diety srovndvali s primyslové vyrdbénymi smésmi pro
vykrm jehfiat i se s6jovym extrahovanym Srotem. Uplatnéni rfepkového
extrahovaného Srotu znamenalo sniZeni spotfeby suSiny i mens$i prirtst-
ky, pfi¢emZ pii pouZiti repkového extrahovaného Srotu ze starych variet
byly zaznamenany nejhorsi vysledky.

MATERIAL A METODA

Pokus jsme provedli s 48 bycky, kiiZenci plemen herefordské a Cernostrakaté ni-
Zinné, V kaZdé skupiné& byli dale zastoupeni jeden nebo dva byci plemene &eské stra-
katé. Byky jsme rozdélili na Sest skupin po osmi zviratech, které se liSily druhem
dusikatého komponentu v krmné ddvce (mocovina a melasa — MLM, bobov§ 3rot —
BOB, fepkovy extrahovany srot — RES, hrachovy $rot — HRH, s6jov§ extrahovang 3rot
— SES a skupina bez dusfkatého pfidavku — NIC). Ostatni sloZky krmné davky byly
u vSech skupin stejné (tab. I).

Skupindm MLM, BOB, RES a HRH jsme v krmné ddvce nahradili dusikaté latky
obsaZené v sOjovém extrahovaném $rotu skupiny SES dusfkatymi latkami jiného bilko-
vinného (resp. dusikatého) komponentu, U vSech skupin, kromé& skupiny NIC, tvofil
dusfkaty komponent pFiblizn& 23 % (242 g) z celkového obsahu dusikatych latek krm-
né davky. Krmnéd davka skupiny NIC neobsahovala Z4dny dusikaty komponent a slou-
Zila k ovéfeni produk&ni dcfinnosti zdkladni krmné ddvky, tj. kukufi¢né sildZe zkrmo-
vané ad libitum a 1,4 kg pSeniéného 3rotu. Bykdm vZech skupin jsme po celou dobu
pokusu podédvali minerdlni doplnék sloZeny z ekomixu A, krmného vépence a siranu
sodného. Krmnou d4vku skupiny NIC jsme navrhli pro denni pfirfistek nad 1000 g,
krmné déavky ostatnich skupin jsme navrhovali na denni prirfistek nad 1200 g na den.
Pri sestavovani ddvky jsme vychazeli z CSN 46 7070, ON 46 7019 a NRC (1976). Krmné
ddavky vSech skupin jsme v prib&hu pokusu upravovali v souladu s rostouci hmotnosti
pokusnych zvifat (tab. I).
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I. Davky krmiv v kg na kus a den v pokusu — Feed rations in kg per head/day in the
experiment

Nézev krmiva !
Dny zkrmovéni 2 MLM BOB RES NIC HRH SES
Kukufigna silaz3
1—150 3 22,0 22.0 22,0 22,0 22,0 22,0
Penitny §rot4
1—7 1,4 . uA |28 14 1,4
8§—102 1,4 1,4 1,4 1,4 1,4 1,4
103—105 2,2 2.2 2,2 2,2 2,2 795
106 245 245 | 2,45 2,45 2,45 2,45
107—144 2,7 2.7 2,7 a7 2,7 2,7
145—150 3,0 3,0 3,0 3,0 3,0 3,0
! tepkovy sbjovy
. . melasa, “| bobovy extra- hrachovy | extraho-
Rokusng lemivo moé&ovina 10 | Irot!l | hovan §rot13 | vany
grot ! rot 14
1—105 18, 0,07 1,0 0,9 1,3 0,7
106 1,3, 0,055
107—150 0,8, 0,04 0,7 0,6 0,9 0,5
Mineralnf doplné&k 6
1—150
Ekomix A 0,18 0,18 0,18 0,18 0,18 0,18
Vépenec 7 0,14 0,14 0,14 0,14 0,14 0,14
Na2S04 8 0,07 0,07 0,07 0,07 0,07 0,07

lfeed name, 2days of feeding, 3 maize silage, 4ground wheat, 5experimental feed,
6 mineral supplement, 7limestone, 8 sodium sulphate, Y molasses, 10urea, !! bean meal,
12 rapeseed meal, 13 pea meal, 14 soybean meal

Byci byli krmeni dvakrat denné. VSechna krmiva pouZitd v pokusu jsme nechali ana-
lyzovat v servisnich laboratofich VUZV, a to podinaje zatatkem piipravného obdobi
(15 dnid) kaZdé tii tydny aZ do konce pokusu. Z téchto stanoveni jsme vypocitali obsah
SNL a S] podle CSN 467093 a obsah NEV podle autora Vencl (1990). Primé&rné
obsahy #ivin v krmivech b&hem pokusu jsou uvedeny v tab. II. Repkovy extrahovany
Srot byl analyzovdn na obsah kyseliny erukové a glukosinoldtli v laboratofi Vyzkum-
ného dstavu tukového priimyslu v Usti nad Labem, Pokus jsme provedli v pokusné staji
VOZV s individudlnim vaznym stlanym stdnim. Byky jsme vaZili vZdy rdno dvé hodiny
po rannim krmeni na zacdtku a na konci pokusu a jednou mési¢né v prib&hu pokusu.
Zménu ddvek ovérovanych dusikatych komponentii krmné ddvky jsme provedli ve 106.
dni pokusu (obdobi II — tab. I) v souladu s poZadavky vy3e citovanych norem, hmot-
nosti a intenzitou ristu byku.

Po ukonéeni krmného srovnavaciho pokusu, tj. pii dosaZeni jate¢né hmotnosti nad
500 kg u nejtéZ¥ich byki, jsme nechali byky postupn& pora%et na jatkdch VOZV a na-
sledn& jsme provadsli jateéné rozbory trupili, chemické rozbory a senzorické testy vy-
branych partii. Vysledky budou publikovdny po zpracovani.

Priikaznost rozdili mezi primérnymi hodnotami jsme testovali analyzou kovariance
pro hmotnost a pifriistek byki. Ostatni ukazatele jsme testovali analyzou variance. Ve
vSech pripadech jsme pouZili smiSeny dvoufaktorovy model s opakovanim (faktor 1:
skupiny, faktor 2: obdobi I a II) (Winer, 1970; Linton, 1975). Rozdily primérii
jsme povaZovali za vyznamné (P < 0,05).
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II. Primé&rné sloZeni krmiv v prib&hu pokusu — Average feed composition in  the
course of the experiment

Pokusné krmivo ?

Zivina ! silaz . Srot - S6jovy Repkovy

kukuri¢na 1| psenitng 11 e’“;?gt"}’fny e’“g‘;‘gt‘“{f“f’ bo'rif\?; "
Susina 2 g 269 883 -900 895 879
NL 3 g 29 117 353 304 250
SNL 4 e 14 99 329 252 220
SHS 8] 0,162 0,761 0,685 .0,569 0,728
NEV M] 1,50 7,59 6,69 4,99 7,08
Vldkninaé¢ | g 67 30 84 123 " 80
Tuk 7 g 7 11 12 12 10
BNLV 8 g 149 705 331 390 505
Ca g 1,6 2.1 11,3 83 |° a3
P g 0,6 3,6 7,4 10,4 ~ 50
Na _8 0,2 0,0 4,5 0,2 0,0
K g 3,6 41 17.6 13,2 - 11,0
Mg g 0,6 1,5 3,4 49 1,3

hratgzll;?)tvy 15 | .melasal® | Ekomix valf)g:gg 17 | NazS04-
Sudina g 876 730 930 1000 1000
NL g 188 76 :
SNL g 165 40
SH T3] 0,739 0,330
NEV M] 7,23 4,87
Vldknina g 60
Tuk g 10
BNLV g 589 536
Ca g 2,4 11,2 1,4 380,5
P g 4,0 0,2 112,1 0,1
Na g 0,0 0,9 44,3 0,1 324,0
K g 9,6 9,4 1,7 0,3 = e
Mg g 1,1 1,5 110,0

1 nutrient, 2 dry matter, 3 crude protein, 4 digestible crude protein, 5 starch value, 6 fibre,
7fat, 8nitrogen—free extract, °experimental feed, 0 maize silage, 1! ground wheat,
12goybean meal, 13rapeseed meal, 14bean meal, !5pea meal, 1¢molasses, ! feeding
limestone '

VYSLEDKY A DISKUSE

Pokus jsme ukonéili po 150 dnech vykrmu pri primérné hmotnosti
bykl 457 kg (podrobnosti ukazuje tab. III), tj. v dobé&, kdy nejtéZsi byci
ve skupindch dosdhli hmotnosti nad 500 kg, kterou u tohoto genotypu
doporuéuji Urban et al. (1981) jako maximum pFi intenzivnim vy-
krmu, pokud jde o intenzitu ristu a jatetnou kvalitu. Primérny vék byki
pri porédZce byl 424 aZ 437 dnf, tedy 14 aZ 15 mésici, coZ je v8k mnohem
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niz8i, neZ doporuCuje Braun (1987), a sice 18 meésicli. Uvedeny vEék
je faktorem, ktery miZe vyrazné ovlivnit nejen ekonomiku, ale hlavné
kvalitu findlniho produktu.

Na zaCatku pokusu se primérnd hmotnost bykd jednotlivfch skupin
neliSila o vice neZ 4 kg pii primérném véku 281 dnid (tab. III). Na konci
pokusu jsme v hmotnosti skupin bykd zjistili podstatn& vétSi rozdily,
napk. mezi skupinou NIC a BOB 33 kg, ale neprok4zali jsme statisticky
vyznamné rozdily, a to pravdépodobné i v diisledku velkého rozptylu
hmotnosti bykd uvnitf jednotlivych skupin. Obdobnou situaci ukazuje
tab. III, ve které jsou uvedeny primérné denni prirtistky.

NejniZ8i prirtstky (tab. IV), tj. 1149 g na kus a den, jsme -zjistili
u byk skupiny NIC. Naproti tomu nejvy38i intenzity rfistu v pribéhu
pokusu doshli byci skupiny BOB (1375 g). P¥irtistku nad 1300 g na
kus a den doséhli i byci skupin SES (1356 g), MLM (1338 g), HRH
(1318 g) a RES (1313 g). Zjisténd intenzita rdstu byla vyrazng vy3si
neZ v pokusech s byky plemen N a jejich kfiZenci, jak uvadé&ji Botto,
Luterdn (1987), Chrenek (1989) a dal3i, a byla pfibliZzné& o 100 g
vy$8i, neZ zjistili Schwarz a Kirchgessner (1989) u bykd pfi
zkrmovéni bobu, hrachu, lupiny, séji a fepky ,,00“.

1II. Hmotnosti a celkové piiristky byki — Weights and tota]l weight gains of bulls

Skupina ! I | MLM | BOB | RES | NIC | HRH | SES
Zagatek pokusu 2 vek3 |dny4| 280 | 284 | 281 | 287 | 274 | 282
se 15 8 13 6 14 12

hmotnost 5 kg 260 262 264 263 260 263

se 13| 10[-"11( 10| 13| 10

Konec pokusu ¢ hmotnost kg | 459 | 467 | 460 | 434 | 456 | 465
d se 14 9 9 14 15 16

Celkovy piiristek 7 kg 199 204 195 171 196 202
se 4 4 5 9 9 9

Pro tab. III aZ VII: se = stfedni chyba priméru
For Tabs. III to VII: se = standard error of the mean

I group, 2beginning of experiment, 3 age, 4 days, °weight, ¢ end of experiment, 7total
weight gain

IV. Primérné denni p#irdstky v jednotlivych obdobich pokusu — Average daily weight
gains in the various periods of experiment

Skupina ! | MLM BOB | RES NIC | HRH | SE3
Dny pokusu 2 .

I g | 1408 | 1513 | 1450 | 1254 | 1437 | 1454

. 1106 se 39 23 32 29 60 64

1 g | 1169 | 1044 984 899 | 1036 | 1124

107—150 se 42 42 57 83 63 65

Cel§ pokus 3 g | 1338 | 1375 | 1313 | 1149 | 1318 1 356

1—150 se 32 24 34 85 54 83

I group, 2 days of experiment, 3 whole experiment
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V prvnim obdobi dosahovali byci u vSech skupin aZ o 468 g vysSich
priristki neZ v obdobi druhém. Nejvyrovnanéj$i prirtistky méli byci
skupin MLM a SES, nejv&t3i pokles jsme zjistili u byk® skupiny BOB,
kteli ale dosdhli nejvétSiho primérného prirtistku za cely pokus. Z vySe
uvedenych tdajd lze také odhadnout produkéni ufinek piidavku dusi-
katého komponentu (cca 242 g NL) do krmné davky na 200 g pririistku
Zivé hmotnosti denné. Z dosaZené intenzity ristu (tab. IV) je zfejmé, Ze
se v naSem pokusu podafilo zcela nahradit drahy a dovéZeny soOjovy
extrahovany Srot tuzemskymi krmivy s vysokym obsahem NL.

Ve spotfeb& krmiv (tab. V) na kus a den jsme rovnéZ nezjistili statis-
ticky vyznamny vliv zkoumanych komponentii na pfijem kukufi¢né silé-
Ze nebo pSeni¢ného Srotu ve srovnédni se s6jovym extrahovanym Srotem.
Byci skupin RES, NIC a HRH viibec nezvy3ili pfijem objemného krmiva
v periodé II, zatimco byci ostatnich skupin ho v obdobi II zkonzumovali
cca o 2 kg vice v periodé I, coZ bylo v souladu s rostouci télesnou hmot-

s

nosti. Déle je zajimavy, ale ze zjisténych faktli nezdivodnitelny niZsi

/V. Primérny prijem krmiv v kg na kus a den — Average feed intake in kg per head/
day :

Nézev krmiva !
MLM BOB RES NIC HRH SES
Dny zkrmovan{ 2
KukuFiéna silaz 3
1—106 kg 20,8 21,0 20,8 20,8 19,5 20,9
se 0,1 01 | 01 01| 01 01
kg 23,2 22,3 20,7 20,9 | 200 22,2
107—150
se 0,2 0,2 0,2 0,2 0,2 0,2
P$eni¢ny Srot 4
1—106 kg 1,42 1,43 1,43 1,52 1,43 1,42
se 0,01 0,01 0,01 0,01 0,01 0.01
kg 2,74 2,74 2,74 2,74 2,74 2,74
107—150
se 0,01 0,01 0,01 0,01 0,01 0,01
. ) ok B melasa, ? bobovy | Fepkovy hrachovy| soOjovy§
Pokusné krmivo modovina 10| 3rot11 [ex.$rot 12 $rot 13 | ex. §rotl4
1—106 kg |1,79, 0,07 1,00 0,90 1,30 0,70
P se | 000, 000]| 000 0,00 0,00 0,00
kg 0,80, 0,04 0,70 0,60 0,90 0,50
107—150
se 0,00, 0,00 0,00 0,00 0,00 0,00
Minerdlni doplnék ¢
Ekomix A kg 0,18 0,18 0,18 0,18 0,18 0,18
Vépenec ? kg 014 | 014 014 | 04| 014 0,14
Siran sodny 3 kg 0,07 0,07 0,07 0,07 0,07 0,07

For 1—14 see Tab. I
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pfijem Kkukufi¢né sildZe byky skupiny HRH, ktery se vZak neprojevil
adekvatng na vysi primeérného priristku zejména ve srovnéni se sku-
pinou RES.

V naSem pokusu jsme nezjistili vliv pridavku dusikatych komponenti
na spotrebu kukufitné sildZe, o kterém referuji napf. Schwarz
a Kirchgessner (1987). Podobné jako Schwarz a Kirch-
gessner (1989) nebo Gruber a Lettner (1991) jsme nezjistili
vliv rozdilného dusikatého komponentu na primérny denni p¥ijem krmiv
héhem pokusu.

Prijem Zivin za cely pokus (tab. VI), zejména suSiny, NL a SNL, je
pochopitelné ovlivnén druhem pouZitého dusikatého komponentu, event.
jeho nezarazenim do krmné dévky (skupina NIC). Proto byci skupiny
NIC pfijali prikazné méné vySe uvedenych Zivin neZ byci skupin ostat-
nich. V p¥ijmu energie, vyjadiené v SJ, na rozdil od pf¥ijmu energie sta-
novené jako NEV, nebyly mezi skupinou NIC a ostatnimi skupinami
zjiStény prlikazné rozdily. Prijem vldkniny, jejimZ hlavnim zdrojem
v krmné davce byla kukufri¢né sildZ, byl u vSech skupin pom&rné& vyrov-
nany. Ur¢itad €ast rozdilu je ddna skute&nosti, Ze luskoviny se Zivinovym

)’I. Primérnd spotieba Zivin na kus a den — Average nutrient consumption per head/
day

Zivina ! | MM | BoB | RE§ | Nic | HRH | SES
Susina 2 kg 8,50a 8,13ab 7,89ab 7,25b 7,90ab | 7,90ab
e N R N 1 017 | 0,17 0,19
NL 3 g 1124a 1064a 1 063a 827b 1007a 1 060a
se 18 15 10 20 18 19
SNL 4 g 667a | 688a | 682a 486b | 6572 | 696a
se 9 8 6 12 9 10
S]5 3] 5,464a 5,511a 5,206a 4,814a 5,436a 5,283a
se | 0,130 0,112 0,091 0,120 | 0,117 0,131
NEV M] 52,90a 51,99a 48,59ab | 45,26b 50,94ab | 49 80ab
se 1,10 1,00 0,83 1,09 1,05 1,19
Vldknina 6 g 1480a 1537a 1523a 1428a 1421a 1517a
se_ | 41 30 19 37 37 38
Ca g 99 84 86 81 81 83
se | 2 1 1 1 b L 1
P g 37 40 43 36 40 40
se_ | 0 0 i 0 1 0
Na g 32 31 31 31 31 33
se 1 1 i 1 1 1
K g 106 101 100 90 97 103
se 2 2 1 2 2y 2
Mg g 38 37 39 35 36 38
se 1 1 1 1 i 1

Rozdilné indexy (a b) znamenaji prikazny rozdil mezi priméry v rfadku.
Different indexes (a b) denote significant differences in the means on the line.
For 1—6 see Tab. II
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sloZenim 1i5i navzédjem mnohem vice neZ napf. jednotlivé druhy obilo-
vin. Patrny je vysoky rozdil nejen v obsahu dusikatych latek a tuku, ale
i v obsahu vldkniny, zplisobeny zejména rozdilnou silou a podilem oba-
lovych pletiv osemeni. Obsah dusikatych Zivin je u hrachu ve srovnéani
s bobem ponékud niZsi. Naopak energetickd hodnota je obvykle vySsSi
a na ukor zvySeného obsahu tuku a dusikatych latek klesa u soji obsah
BNLV (Lahola a kol, 1990). Z téchto diivodii byly i v naSem pokusu
pouZity rozdilné ddvky jednotlivych dusikatych komponent.

Rozdily v primérném pfijmu makroprvkii za cely pokus jsou opét
zptsobeny riznymi ddvkami ovéfovanych komponentii a riiznym prijmem
kukufFi¢né sildZe poddvané ad libitum. Ve v3ech pfipadech jsou davky
jednotlivfch prvki vy33i, neZ poZaduje CSN 46 7070. Pom&r mezi obsa-
hem vépniku a fosforu byl aZ na skupinu MLM, u které byl §irsi, cca 2: 1.

Spotieba Zivin na 1 kg prirlstku je uvedena v tab. VII. Rozdily mezi
skupinami op&t nejsou statisticky pridkazné. Skupina SES vykazuje
u v8ech Zivin vyjma SNL nejniZ8i hodnoty. Ve spotfeb& Zivin na 100 kg
hmotnosti dosdhli byci skupiny NIC prikazné nejniZzSich hodnot. Tento
fakt nelze pricitat pouze absolutné nejmens$imu piijmu Zivin, ale i po-
meérné velké intenzité rtstu. Rozdily mezi byky ostatnich skupin nejsou
statisticky vyznamné, kromé& spotfeby susiny, coZ je zplisobeno nejvyssi
koncentraci Zivin v s6jovém extrahovaném 3rotu u skupiny SES a niz-

kym prijmem kukufi¢né sildZe u skupiny HRH.

VII. Primérny pifjem Zivin na 1 kg pPfristku — Average nutrient intake per 1 kg of
weight gain

Zivina ! | mum | BoB | RE§ | Nic | HRH | SES
Sugina ? kg 6,66 6,57 6,87 7,48 7,03 6,25
se 0,27 0,40 0,50 0,64 0,74 0,30

NI 3 g 878 853 918 856 892 836

| se 31 47 63 74 92 | 37

SNI 4 g 522 551 589 506 581 550
i se 19 30 40 a5 58 | 24

SE 5] 4,300 | 4,465 4,566 4,998 4848 | 4,195
se 0192 | 0281 | 0352 | 0,440 0514 | 0213

NEV M] 4158 | 42,10 42,62 46,97 45,49 39,54
se 176 | 262 | 331 4,12 4,83 1,99

Vldknina g 1160 1234 | 1311 1452 1258 1189
se 51 71 86 115 134 51

For 1—6 see Tab. II

EKONOMICKE ZHODNOCENI

Pri ekonomickém hodnoceni jsme vychéazeli z vysledkil intenzity ristu
a spotieby krmiv. Modelovy propocet jsme provedli pro piedpokladany
celkovy pfirfistek 300 kg Zivé hmotnosti za obdobi vykrmu a ostatni né-
klady 10 K&s. NejniZSich nédkladd na 1 kg hmotnosti dosahly skupiny
MLM, RES a BOB. Nejvy33i nédklady byly zjistény u skupin HRH a SES.
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Z tab. VIII je vidét, Ze za predpokladu pribliZzné stejné intenzity ristu
u skupin s doméacim dusikatym komponentem ve srovnani se sojovym
extrahovanym Srotem rozhoduje o celkovém ekonomickém efektu vy-
krmu zejména cena komponentu a ostatni ndklady na vykrm. P¥i vlastni
produkci hrachu a bobu je vSak moZné poéitat s podstatné niZ8imi vy-
robnimi cenami neZ 400 K& za 1 q. Nizké ostatni nédklady umoZiiuji
i nizZ8i intenzitu riistu, jako napf. u skupiny NIC. Jsou-li ostatni naklady
vy33i, je nutnd vy3si intenzita riistu, jako nap¥. u skupin BOB a RES.

“Skupina HRH ve finanénim hodnoceni dopldci na niZ$i koncentraci
NL v hrachovém 3rotu, a tedy jeho vétSi davky pri soucasné& niZsi inten-
zité rustu (napf. proti skupiné BOB]. :

VIII. Propodet ndkladli na vykrm bykd — Calculation of the costs of bulls fattening

| MLM BOB | RES NIC HRH SES
Kukufing silaz ! kg 21,5 21,4 | 20,8 20,8 19,7 21,3
Cena za 1l t? ; 38,0
PSeniény Srot 3 xg | 1,8 | 18] 18| 1,9 158 1108
Cenazalt’ 190,0
Pokusné krmivo 4 kg 1,6 0,9 0,8 0,0 1,2 0,6
Cena za 1t Kés 160,0 400,0 280,0 400,0 720,0
g;ﬂ’gft‘:;fs g 1338 | 1375 | 1313| 1149| 1318 | 1356
Cena na krmn¢§ den 6
g‘;‘;‘;ﬁ%"n&? ra Kés 11,6 11,6 11,3 11,5 10,9 11,5
Pokusné krmivo & KCs 25 3,6 2,3 0,0 47 46
Celd krmnd davka® | Ké&s 14,1 15,2 13,6 11,5 15,6 16,1
Podet dnl na p¥iristek 300 kg 10
Krmné dny 1! | 224| 218 229 | 261 228| 221
Néklady na p¥iristek 300 kg 12
Krmiva 13 Kés | 31625 | 33182 | 31094 | 29980 | 35582 | 35694
S:t%“{( é[sk]r{‘j“" den | yxs | 17942 | 17460 | 18286 | 20889 | 18204 | 17697
Naklady celkem 15 K&s 5405,2| 5500,7 | 53952 | 5609,2 | 58337 | 57816
SE§ =0 K&s | —376,4 | —280,9 | —386,4 | —172,4 52,1 0,0
NIC = 0 Kés | —204,0 | —108,5 | —214,0 0,0 2245 172,4
g;;;gsf;ullg*g Kés 18,0 18,3 18,0 18,7 19,4 19,3

I maize silage, 2 price per 1 tonne, 3 ground wheat, 4 experimental feed, 5 average weight
gain, Sprice per feeding day, 7maize silage and ground wheat, 8experimental feed,
9 total feed ration, !9 number of days per 300 kg weight gain, 1! feeding days, !2 costs
of 300 kg weight gain, 13 feeds, !4 others (feeding day for 10 K&s), 15 total costs, 16 price
per 1 kg of weight gain
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ZAVER

Z vyse uvedenych vysledki obou pokusi vyvozujeme, Ze je moZné:

1. Dosahnout intenzivniho vykrmu bykd za podminek nasSeho pokusu
pouze na zdkladé tuzemskych koncentrovanych krmiv s pouZitim tuzem-
skych dusikatych komponentl, pfi zkrmovani krmné davky na zékladé
kukufiéné silaZe ad libitum.

2. S udspéchem nahradit ve vykrmu bykd (pokud jde o intenzitu rdstu)
dovaZeny a drahy sojovy extrahovany Srot tuzemskymi krmivy s vyso-
kou koncentraci dusikatych latek (bob, hréach, repkovy extrahovany
Srot ,00“, melasa s mo&ovinou).

3. Zarazenim koncentrovaného dusikatého dopliiku v mnoZstvi 23 %
NL do krmné davky, ve které hlavni zdroj energie a vldkniny tvori kuku-
Fi¢na silaz, zvysit primeérny denni prirfistek o cca 200 g.
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Doslo dne 21. 4. 1992

KUDRNA, V. — MARKALOUS, E. — KOVARIKOVA, 1. (Research Institute of Animal
Production, Praha-Uhfinéves): Production efficiency of inland nitrogen components
in intensive bull fattening. Zivo&. Vyr., 37, 1992 (9): 735—746.

A feeding experiment aimed at intensive fattening of bulls (48 head) was conducted
in which the production efficiency of nitrogen components — field bean meal, pea
meal, rapeseed meal of transient type, and urea — was verified. Their production
efficiency was compared with the production efficiency of soybean meal. The bulls
were assigned to six groups (eight head in each). The groups differed in the type of
nitrogen components used in the ration (urea and molasess — MLM, field bean meal
— BOB, rapeseed meal — RES, pea meal — HRH, soybean meal — SES§, and a group
without nitrogen addition — NIC). The other components of the ration were the same
in all groups (see Tab. I).

The nitrogen component formed approximately 23 % (242 g) of the total content
of crude protein in the ration in all groups with the exeption of NIC—group. The
ration of the NIC—group did not contain any nitrogen component and served as
a verification tool of the basal ration production efficiency, i. e. of maize silage fed
ad libitum plus 1.4 kg of wheat meal. The bulls of all groups were fed a mineral
supplement composed of Ekomix A, feeding limestone and sodium sulphate. The rations
of all groups were adjusted in line with increasing weights of experimental animals
in the course of the experiment (see Tab. I).

The experiment was finished after 150 days fattening at an average weight of bulls
457 kg. The details are shown in Tab. III. The average age of bulls at slaughter was
in the range of 424 to 437 days, i. e. 14—15 months. The given age is a factor which
can influence considerably not only the economics but also mainly the quality of final
products.

At the beginning of the experiment the average weights of bulls in the various
groups did not differ by more than 4 kg at an average age of 281 days (see Tabh. III).
At the end of the experiment, markedly greater differences were found in weights of
bulls between the groups, e.g. 33 kg between the NIC and BOB groups but the diffe-
rences were not statistically significant. A similar situations is shown in Tab. III,
which gives average daily weight gains.

The lowest daily gains, i.e. 1149 g (see Tab. IV), were found in bulls of the NIC—
group. On the other hand, the highest growth intensity in the course of the experiment
was achieved by bulls in the groups BOB, SES, MLM, HRH, and RES (1375, 1356, 1338,
1318 and 1313 g, respectively).

In the first period the bulls of all groups achieved higher (up to 469 g) daily weight
gains than in the second period. The bulls of the MLM and SES groups had the most
balanced daily gains. The greatest decrease was found in bulls of the BOB—group
which achieved however the highest average daily gain for the total experiment. It is
also possible to estimate the production efficiency of nitrogen component addition
(about 242 g of N-substances) to the ration as corresponding to 200 g of live weight
gain daily. It is evident from the achieved growth intensity (see Tab. IV) that we
succeeded in full replacement of expensive and imported soybean meal by inland
feedstuffs high in crude protein.

No statistically significant effects of the studied components on maize silage and
wheat meal intake in comparison with soybean meal intake, were observed (see Tab. V).
The bulls in the RES, NIC and HRH groups did not increase the roughage intake in
period II either, while the bulls of the other groups consumed by about 2 kg more in
period II than in period I in accordance with increasing body weights.
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The intake of nutrients for the whole experiment (see Tab. VI), especially of dry
matter, crude protein and digestible crude protein is understandably influenced by the
type of nitrogen component used or, as the case may be, by its not including in the
ration (NIC—group). This is why the bulls of the NIC—group received significantly
less amounts of the above—mentioned nutrients than the bulls of the other groups.
No significant differences between the NIC and the other groups were observed as far
as the energy intake expressed in starch units is concerned, as opposed to the energy
intake determined as NEV, The crude fibre intake, the main source of which in the
ration was maize silage, was relatively balanced in all groups.

The nutrient intake per 1 kg of weight is shown in Tab. VII. The differences between
the groups are not statistically significant either. The SE3—group shows the least
values in all nutrients, except digestible crude protein. As far as the nutrient intake
per 100 kg of live weight is concerned, the bulls in the NIC—group achieved signi-
ficantly lowest values.

The economic evaluation was based on the results of growth intensity and feed
intake. The model calculation was carried out for the assumed total live weight gain
of 300 kg in the course of fattening period and 10.00 Ké&s for the other costs. The least
costs per 1 kg weight were achieved by the MLM, RES, and BOB groups. The highest
costs were found in bulls of the HRH and SES groups.

On the assumption that the growth intensity in groups fed inland nitrogen compo-
nents or soybean meal is approximately the same the total economic effect of fatte-
ning is determined especially by the price of the component as can be seen in Tabh.
VIII. The other low costs also enable lower growth intensity. If the other costs are
higher, higher growth intensity is necessary.

The following conclusion can be drawn from the above results:

1. It is possible to achieve intensive bull fattening on the basis of inland concen-
trates and inland components when feeding a ration based on maize silage ad libidum.

2. It is possible to replace soyabean meal by inland feedstuffs high in crude protein.

3. It is possible to increase the average daily weight gain by 200 g approximately
when including a concentrated N-supplement amounting to 23 % of crude protein in
the ration based on maize silage.

bulls; fattening; intensity; nitrogen components; leguminous; plants

Adresa autori:

Ing. Vaclav Kudrna, CSc., ing. Evien Markalous, ing. I. Kova¥ikova,
Vyzkumny Gstav Zivo&i¥né vyroby, 104 00 Praha 10-Uhiin&ves
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DIETETICKO-MIKROBIALNY SPOSOB OVPLYVNOVANIA BACHOROVE]
FERMENTACIE TELIAT

A. Bomba, G. I. Kala&njuk, J. Lenért, 0. G. Savka, R. Zitiian,
M. G. Gerasimiv

BOMBA, A. — KALACNJUK, G. I. — LENART, ]J. — SAVKA, 0. G. — ZITNAN, R.
— GERASIMIV, M. G. (Ustav experimentdlnej veterindrnej mediciny, KoSice;
Ukrajinsky vedecko-vyskumny Gstav fyziolégie a biochémie hospoddrskych zvierat
VASCHNIL, Lvov, SN3; Ustav fyziol6gie hospodarskych zvierat SAV, Kosice;
Vyskumny Gstav Zivocisnej vyroby Nitra, pracovisko KoSice): Dieteticko-mikro-
bidlny sp6sob ovplyviiovania bachorovej fermentdcie teliat. Zivo&. Vyr., 37, 1992
(9): 747—754.

Sledovali sme vplyv poddvania preStartérovej kimnej zmesi v ddvke 60 g pre
tela a deill spolu s lyofilizovanymi zdrodkami kmeiia Streptococcus bovis AO
24/85 v déavke 1.10% zarodkov a kmeiia Lactobacillus cellobiosus CCM 4000 v dav-
ke 5.108 zarodkov pre tela a defi na droveil bachorovej fermentacie teliat v ob-
dobf mlie¢nej vyZivy. U pokusnych teliat sme v priebehu experimentu zistili signi-
fikantne vys$iu koncentraciu celkovych unikavych mastnych kyselin (UMK) v ba-
chorovej tekutine (P < 0,05), signifikantne niZsf podiel kyseliny octovej (P < 0,05)
a signifikantne vy38ie zastipenie kyseliny i-maslovej a i-valérovej (P < 0,05).
Energetickd vytaZnost produkcie UMK v bachore bola signifikantne (P < 0,05)
vys8ia a pomer acetét: propionat signifikantne (P < 0,01) niZ8i u teliat pokusnej
skupiny. Aktivita alfa-amylazy (E.C.3.2.1.1.) v bachorovej tekutine pokusnych te-
liat dosiahla po piatich tyZdiioch prijmu dieteticko-mikrobidlnej zmesi vysoko
signifikantne (P <0,001) vy$¥fch hodnét (pokusnd skupina 6,54 wkat.1-1, kon-
trolnd skupina 4,38 ukat.1-1). V bachorovej tekutine pokusnych teliat sme zistili
vysoko signifikantne (P < 0,001) vy3Sie poé&ty streptokokov a signifikantne (P <
< 0,01) vy$Sie poéty laktobacilov. Priemerné denné prirastky boli v pokusnej
skupine teliat vy3$ie o 7,97 % (0,761 kg v pokusnej a 0,706 kg v kontrolnej sku-
pine).

prestartér; Streptococcus bovis; Lactobacillus cellobiosus; bachorova fermentédcia;
telatd

Pre stimul4ciu bachorového typu trdvenia mladat mé& osobitny vyznam
bachorovy epitel a na neho adherovand mikroflora. Optimilnym sp6so-
bom podpory véasného néstupu bachorového trédvenia je dieteticko-mikro-
bidlna stimuldcia (Kmet et al., 1988a)."

Krmivo ovplyviiuje vyvoj bachora cestou svojich chemickych a fyzi-
kdlnych vlastnosti. Chemickym stimulom vyvoja bachorového epitelu si
unikavé mastné kyseliny (UMK), ktoré stimuluji metabolizmus epitelu
bachora a podnecuji jeho Strukturdlny vyvoj a resorpénia aktivitu (H o -
lub a kol, 1969). Objemové krmivo sliZi ako fyzikdlny stimuldtor rastu
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bachorového svalstva a zvySuje objem bachora. Na utvdranie bachorové-
ho ekosystému mlddat preZivavcov a vytvorenie ustdlenej bachorovej po-
puldcie s vysokou fermentac¢nou aktivitou moZno pouZit mikrobiotika. Ko-
lonizdcia vybranymi Kkultirami Zivych mikroorganizmov méa umoZnit
vtasnejsi a stabilnejsi nastup bachorového typu trdvenia (Simidnek,
Kopecény, 1989). j

Cielom na3ej prdce bolo overit vplyv kombindcie preStartérovej kfmnej
zmesi s lyofilizovanymi zdrodkami bachorovych baktérii aplikovanej te-
latdm v obdobi mliecnej vyZivy na bachorovi fermentéciu.

MATERIAL A METODA

Do experimentu holo zaradenych 20 teliat niZinného Ciernostrakatého plemena vo
veku dva tyZdne, ktoré boli rozdelené do kontrolnej a pokusnej skupiny po desiatich
jedincoch. Obe skupiny teliat boli napdjané natfvnym mliekom od 15. do 44. diia veku
v ddvke 6 1 na tela a deil a od 45. do 49. diia Zivota v ddvke 5 1 na tela a deii. Telata
v pokusnej i kontrolnej skupine dostavali jadrovi kimnu zmes s nasledovnym obsa-
hom Zivin: sugina 87,7 %, vldknina 4,53 %, NL 18,6 %, SNL 15,6 %, 8] 0,675, KE 0,77,
NEK 231. Jadrovid kimnu zmes dostdvali telata oboch skupin v nasledovnych davkach:
od 15. diia do 24. diia veku 0,2 kg na tela a deii, od 25. do 34. diia 0,4 kg, od 35. do 44.
diia 0,7 kg a od 45. do 49. diia 0,9 kg na tela a deii. Telatd pokusnej skupiny dostdvali
denne v priebehu celého sledovaného obdobia preStartér v ddvke 60 g na tela spolu
s lyofilizovanymi zarodkami kmeifia Streptococcus bovis AO 24/85 v davke 1.10° za-
rodkov a kmeiia Lactobacillus cellobiosus CCM 4000 v davke 5.108 zarodkov pre tela
a deii. Prestartér obsahoval 40 % su¥eného odstredeného mlieka, 30 % suSenej srvatky,
20 % mletého jaCmeiia, 8 % Laktamylu, 1,5 % glukézy a 0,5 % Kkyseliny askorbovej.
Obe skupiny teliat mali voIny pristup k senu a vode.

Vzorky bachorového obsahu sme odoberali paZerdkovou sondou tri aZ S$tyri hodiny
po nakfmeni. pH bachorovej tekutiny sme merali na pristroji Mera Elwro-N 5123. Kon-
centrdcia unikavych mastnych kyselin bola stanovena metédou plynovej chromatografie
na pristroji Hewlett Packard (USA), na koléne 10 % SP 12001 % H3PO4 na chro-
mosorb W. Aktivita alfa-amylazy sa stanovila Spofa-testom alfa-amyl4za (Slovakofarma
Hlohovec). Energetickd vytaZnost produkcie unikavych mastngch kyselin sme stano-
vili na zdklade prdce autorov Orskov et al. (1986). Polty streptokokov Dboli stano-
vené na selektfvnom agare na izoldciu fekdlnych streptokokov (Imuna). Podty lakto-
bacilov boli stanovené na Rogoza agare (Oxoid).

VYSLEDKY

Priemerné denné prirastky teliat v kontrolnej skupine boli za obdobie
od dvoch do siedmich tyZdriov veku 0,706 kg a v pokusnej skupine 0,761
kg, t. j. v pokusnej skupine boli o 7,97 % vyssie.

Rozdiely medzi priemernymi hodnotami pH bachorovej tekutiny teliat
pokusnej a kontrolnej skupiny neboli vyznamné (obr. 1). Koncentracia
celkovych unikavych mastnych kyselin (UMK]) v bachorovej tekutine te-
liat pokusnej skupiny dosiahla oproti kontrolnej skupine signifikantne
vys$Sich hodnét (P < 0,05) vo veku péat tyzZdiiov (pokusnd skupina 123,02
mmol . 17!, kontrolnd skupina 92,37 mmol.1"!) a vo veku sedem tyZdiiov
(P <0,01), kedy sme v pokusnej skupine namerali priemernti hodnotu
128,32 mmol .1~ ! a v kontrolnej skupine 92,83 mmol.1~! (obr. 2).

Pri hodnoteni podielu jednotlivych UMK v bachorovej tekutine sme zisti-
li Statisticky vyznamne (P < 0,05) vy88i podiel kyseliny i-valérovej (obr.
3) u teliat pokusnej skupiny vo veku siedmich tyZdiiov (1,16 mol % oproti
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0,96 mol % v kontrolnej skupine) a signifikantne (P < 0,05) vy33ie za-
stipenie kyseliny i-maslovej (obr. 4) v pokusnej skupine v priebehu ce-

lého sledovaného obdobia s najvys$Simi hodnotami vo veku Styri tyZdne
(pokusné skupina 0,91 mol %, kontrolna skupina 0,78 mol % ).
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Energetickd vytaZnost produkcie UMK v bachore (obr. 5) bola v po-
kusnej skupine teliat signifikantne (P < 0,05) vy38ia vo veku S§tyri tyZdne
‘(72,86 % oproti 71,7 % v kontrolnej skupine) a vo veku pit tyZdiiov
(73,35 % oproti 72,53 % v kontrolnej skupine). U teliat pokusnej skupiny
sme zistili signifikantne (P < 0,05) niZsi pomer acetét : propionat (obr. 5)
vo veku Styri tyZdne (pokusnd skupina 3,9 a kontrolnd skupina 4,6).
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5. Energetickd vytaZnost (E) produkcie UMK a pomer acetét: propionat (A:P) v ba-
chore teliat pri dieteticko-mikrobidlnej stimulacii; * P < 0,05, ** P < 0,01 — The energy
yield (E) of the VFA production and the acetate : propionate (A:P) ratio in the rumen
of calves during dietetico-microbial stimulation; * P < 0.05, ** P < 0.01

Aktivita alfa-amyldzy v bachorovej tekutine (obr. 6) bola v pokusnej
skupine (6,54 wkat.1"!) vysoko signifikantne vys$ia (P < 0,001) oproti
kontrolnej skupine teliat (4,38 wkat.l"!) vo veku sedem t§Zdiiov.

Podty streptokokov v bachorovej tekutine (obr. 7) boli u teliat pokusnej
skupiny vysoko signifikantne (P < 0,001) vy3$8ie vo veku pét tyZdiiov (po-
kusna skupina 6,04 log 10.ml~!, kontrolnd skupina 5,27 log 10.ml"!)
a vo veku sedem tyZdiiov (pokusnd skupina 5,89 log 10.ml~}, kontrolnd
skupina 5,40 log 10.ml~!). Pocty laktobacilov (obr. 8) dosiahli signifi-
kantne (P < 0,01) vy$8ich hodnét u pokusnej skupiny (3,4 log 10.ml~!)
oproti kontrolnej skupine (3,2 log 10.ml~!) vo veku sedem tyZdiiov.
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DISKUSIA

V nasej predchddzajicej prdaci (Bomba, Zitiian, 1992) sme sledo-
vali vyvoj bachorovej fermentédcie u dvoch skupin teliat, ktoré zacali pri-
jilmat suché krmivo v ré6znom veku. Telatdm, ktoré prijimali kfmnu zmes
o tyZdeifi skor (od veku 7 dni), sme pod4dvali okrem komer¢ne vyrdbanej
kfmnej zmesi aj preStartér rovnakého zloZenia, ako sme podavali tela-
tdm v predloZenej préci. Prijimanie preStartéra zvySilo signifikantne kon-
centrdciu celkovych UMK, aktivita alfa-amyldzy v bachorovej tekutine
pokusnych teliat dosiahla aZ 1,5-ndsobok hodnét kontrolnej skupiny, ale
k ovplyvneniu zastipenia jednotlivych UMK nedo3lo. Preto sme v tejto
préci overovali kombindciu pre$tartéra s lyofilizovanymi zdrodkami S. bo-
vis a L. cellobiosus. Spektrum sledovanych parametrov sme zvolili z hla-
diska moZnosti postdenia stimulaéného vplyvu uvedenej kombinéacie pre-
dovSetkym na bachorovy epitel.
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Zaradenie oboch bakteridlnych kmeiiov do pre$tartéra moZno hodnotit
priaznivo, pretoZe do$lo k pozitivhemu ovplyvneniu nielen celkovych,
ale aj jednotlivych UMK, energetickej vytaZnosti UMK, aktivity alfa-amy-
lazy, poctu streptokokov a laktobacilov v bachorovej tekutine a priemer-
nych dennych prirastkov. Izokyseliny ovplyviiuji pozitivne celulolytickl
mikrofléeru (Hoover, 1986), preto je signifikantné zvysSenie podielu
oboch izokyselin u pokusnych teliat obzvlast cenné. ZvySenie podielu izo-
Kyselin u pokusnych teliat si vysvetlujeme tym, Ze im aplikované baktérie
st vyznamnymi producentmi kyseliny mliec¢nej. Vy385ia produkcia kyse-
liny mlieCnej pravdepodobne aktivizovala baktérie, ktoré utilizuja laktat,
a z nich hlavne Megasphaera elsdenii sa podiela na katabolizme amino-
kyselin a na produkcii rozvetvenych mastnych kyselin. Medzi rozvetvené
mastné kyseliny patria kyselina izomaslov4, izovalérova a 2-metyl-maslo-
vd. Rovnaky efekt po aplikécii streptokokov a B. subtilis u teliat popi-
sali Dvofak etal (1989). Koniarova (1989) zistila po trojtyZdiio-
vej aplikdcii propionibaktérii u pokusnych teliat signifikantné zvySenie
koncentracie celkovych UMK a podielu kyseliny propiénovej, maslovej,
valérovej a izovalérovej.

Na zaklade vysledkov moZno usudzovat, Ze z dvojice aplikovanych za-
rodkov sa vyraznejSie uplatnil S. bovis, ktory je najdéleZitejSim produ-
centom alfa-amylazy v bachorovej tekutine. ZvySenie aktivity alfa-amy-
lazy v bachorovej tekutine teliat a jahniat po aplikacii zdrodkov Strepto-
coccus bovis zaznamenali Kmet et al. (1987, 1988b) a Kalacénjuk
et al. (1988). Naproti tomu Kopecny et al. (1989) nezistili u teliat po
aplikacii Streptococcus bovis AE 1 a Lactobacillus sp. La 8306 vyrazné
zmeny produkcie UMK alebo zvySenie aktivity uredzy, amyldzy a proteaz
v bachorovej tekutine, ale u teliat inokulovanych zarodkami Streptococcus
bovis ES 1 zistili zvy3enie priemernych dennych prirastkov o 18 %, ¢o je
viac ako dvojnédsobok v porovnani s nasimi vysledkami.
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BOMBA, A. — KALACNJUK, G. I. — LENART, J. — SAVKA, 0. G. — ZITNAN, R. — GE-
RASIMIV, M. G. (Institute of Experimental Veterinary Medicine, KoSice; Research Insti-
tute for Animal Production, Nitra, workplace at Ko$ice; Ukrainian Scientific and Re-
search Institute of Farm Animal Physiology and Biochemistry, VASCHNIL, Lvov, Com-
monwealth of Independent States; Institute of Animal Physiology, Slovak Academy of
Sciences, Kosice): Dietetico-microbial stimulation of digestion of the rumen type. Zivot.
Vyr., 37, 1992 (9): 747—754.

The effect of administration of a prestarter at the ration of 60 g per calf/day and of
lyophilized germs of the strain Streptococcus bovis AO 24/85 at the dose of 1< 10Y
germs and of the strain Lactobacillus cellobiosus CCM 4000 at the dose of 5 X 108 germs
per calf/day was investigated as exerted on the level of rumen fermentation in calves
in the milk diet period.

The average daily weight gains of calves in the control group were 0.706 kg at the
age of two to seven weeks, and 0.761 kg in the experimental group, that means by
7.97 % higher in the experimental group.

The differences between the average pH values of rumen fluid in the experimental
and control group were not significant (Fig. 1). The concentration of total volatile
fatty acids (VFA) in rumen fluid in the calves of the experimental group had the signi-
ficantly higher values (P < 0.05) against the control group at the age of five weeks
(experimental group 123.02 mmol/l, control group 92.37 mmol/l) and at the age of seven
weeks (P <0.01), when the average value of 128.32 mmol/l was recorded in the expe-
rimental group and 92.83 mmol/l in the control group (Fig. 2).

An evaluation of the proportions of volatile fatty acids in rumen fluid showed the
statistically significantly (P < 0.05) higher proportion of i-valerate (Fig. 3) in the calves
of the experimental group at the age of seven weeks (1.16 mol % against 0.96 mol %
in the control group) and the significantly higher proportion of i-butyrate (Fig. 4) in
the experimental group during the whole period of investigation, with the highest
values at the age of four weeks (experimental group 0.91 mol % and control group
0.78 mol %).

The energy yield of VFA production in rumen (Fig. 5) was significantly higher (P <
< 0.05) in the experimental group of calves at the age of four weeks (72.86 % against
71.7 % in the control group) and at the age of five weeks (73.35 % against 72.53 %
in the control group). A significantly lower acetate to propionate ratio (Fig. 5) was
observed in the calves of the experimental group at the age of four weeks (experimen-
tal group 3.9 and control group 4.6).

The alpha-amylase activity in rumen fluid (Fig. 6) was highly significantly greater
(P <0.001) in the experimental group (6.54 pkat/l1) in comparison with the control
group of calves (4.38 ukat/1) at the age of seven weeks.

The streptococcus counts in rumen fluid (Fig. 7) were highly significantly (P < 0.001)
more elevated in the calves of the experimental group at the age of five weeks (expe-
rimental group 6.04 log 10.ml~1!, control group 5.27 log 10.ml-!) and at the age of
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seven weeks (experimental group 5.89 log 10.ml-!, control group 5.40 log -10.ml—1}).
The lactobacillus counts (Fig. 8) reached the significantly higher values in the expe-
rimental group (3.4 log 10.ml-1) against the control group (3.2 log 10.ml-1) at-the
age of seven weeks.

prestarter; Streptococcus bovis; Lactobacillus cellobiosus; rumen fermentation; calves
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VPLYV EXTRAHOVANEHO REPKOVEHO SROTU V KRMNYCH ZMESIACH
NA STRAVITELNOST ZIVIN A BILANCIU DUSIKA
U VYKRMOVYCH OSIPANYCH

]. Pasieka, D. Magatova, A. Sommer, M. Masarykova

PASIEKA, J. — MAGATOVA, D. — SOMMER, A. — MASARYKOVA, M. (V¢§skum-
ny Gstav Zivo¢iSnej vyroby, Nitra): Vplyv extrahovaného repkového Srotu v kim-
nych zmesiach na strdvitelnost Zivin a bilanciu dusika u vgkrmovgch osipanich.
Zivo&. Vyr., 37, 1992 (9): 755—760.

Na 12 brav€ekoch rozdelenych do troch skupin sme urobili dva bilanéné pokusy,
v ktorych sme zistovali strdaviteInmost Zivin a retenciu dusika u zvierat kfme-
nych zmesami, ktoré obsahovali repkovy extrahovany Srot 00, a porovndvali sme
ich so straviteInostou Zivin a retenciou dusika u zvierat, ktoré ako hlavny zdroj
bielkovin v kfmnej zmesi dostdvali s6ju. V prvom pokuse (priemernd pocia-
totnd Zivd hmotnost 42 kg) zvieratd dostdvali ddvky, ktoré obsahovali 13 %
s6jového &rotu (1. skupina), 6 % sbjového 3¥rotu a 55 % repkového Srotu
(2. skupina) alebo 6 % sbjového $rotu a 8 9% repkového 3rotu (3. skupina).
V druhom pokuse (priemernd poc&iatoénd Zivd hmotnost 52 kg) kfmne davky
obsahovali 4,5 % s6jového $rotu (1. skupina), 6 % repkového 3rotu (2. skupina)
alebo 8 % repkového 3rotu (3. skupina). V prvom pokuse sme Statisticky pre-
ukazny rozdiel zistili v straviteInosti BNVL medzi skupinami 1 a 3, ako aj 2 a 3.
Ostatné rozdiely v strdvitelnosti Zivin a taktieZ v retencii dusika medzi skupi-
nami neboli $tatisticky vyznamné. V druhom pokuse sme Statisticky vyznamné
rozdiely v stravitelnosti Zivin, ako aj v retencii dusika nezistili.

o3fpané; repkovy extrahovany Srot; straviteInost Zivin; retencia dusika

Cielom pokusov bolo zistit straviteInost Zivin a retenciu dusika u oSi-
panych kfmenych kfmnymi zmesami, ktoré obsahovali repkovy extraho-
vany Srot 00, a porovnat ich so straviteInostou Zivin a retenciou dusika
u o3ipanych, ktoré ako hlavny zdroj bielkovin v kfmnej zmesi dostdvali
sGjovy Srot.

LITERARNY PREHLAD

VyuZitie repkového extrahovaného Srotu vo v§Zive monogastrickych zvierat je pod-
statne obmedzené pre pritomnost glukozinoldtov a kyseliny erukovej (Campbell
et al., 1978). Nové odrody repky olejnej so zniZenym obsahom t¢chto substancii (ozna-
¢ené ako 00) umoZiiuji zvysit ich podiel v kfmnych zmesiach pre o§Ig)ané.

V pokusoch, v ktorych dostdvali bravéeky v kimnej zmesi 8 a 11 % repkového extra-
hovaného 3rotu, dosiahli podobnd strdviteInost Zivin a retenciu dusfka ako zvierats,
pre ktoré hlavnym zdrojom bielkovin v kfmnej zmesi bola sb6ja (P¢tr, 1985; Kramp
et al, 1981). Bowland (1975) a Castell (1980) dokézali u zvierat kfmengch
kfmnymi zmesami s repkovym extrahovanym 3rotom 00 dokonca vy$Siu retenciu du-
sika.
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MATERIAL A METODA

Pokusy s bilan&nou l4atkovou straviteInostou sme urobili na 12 bravéekoch plemena
biela mésovéd, rozdelenych do troch skupin; v kaZdej skupine boli Styri bravceky. Cel-
kom sme urobili dva pokusy s bilan¢nou latkovou strdviteInostou v dvoch hmotnost-
nych kategériach zvierat. Priemernd Zivd hmotnost na zaciatku bola v prvom pokuse
42 + 2 kg a v druhom pokuse 52 - 4,5 kg.

Oba pokusy sme rozdelili na dve obdobia: '

a) pripravné obdobie trvajlice sedem dni, v ktorom si zvieratd navykali na prostredie
a kfmnu déavku;

b) hlavné pokusné obdobie trvajice sedem dni; v tomto obdobf sme sledovali bilanéni
latkova straviteInost Zivin, stanovili sme bilan¢ne strdveny dusik v g a retenciu
dusika vyjadrend v g a v percentdch z prijatého mnoZstva dusika a v percentdach
zo strdveného dusfka.

V pokusnom obdobi sme zachytdvali mo¢ a vykaly zvierat. Z denne vylifeného moc&u
sme odoberali 10% vzorku od kaZdej o$ipanej a zhromaZdovali ju v priemernej vzorke,
ktord sme konzervovali 5% H2S04. Z denne vylidenych vykalov sme od kaZdej o$ipa-
nej odoberali 5% vzorku a zhromaZdovali ju v priemernej vzorke, ktord sme konzer-
vovali toluénom. V priemernych vzorkdch sme chemickymi analyzami urc¢ovali obsah
Zivin.

Pokusné zvieratd sme umiestnili v bilanénych klietkach a jednotlivé skupiny sme
kfmili dvakrdat denne vlhkymi kfmnymi zmesami. V prvom pokuse obsahovala kimna
ddvka 2 kg a 2,5 1 vody, v druhom pokuse 2,4 kg kfmnej zmesi a 3,5 1 vody.

ZloZenie a obsah Zivin kfmnych zmesi pouZit§ch v prvom a druhom pokuse si uve-
dené v tab, I a Il

V pokusoch sme pouzili repkovy extrahovany Srot odrody Tandem, ktory obsahoval
89,03 % susiny, 32,78 % N-latok, 9,96 % popola, 1,48 % tuku a 37,8 % BNVL, v 1 g
sudiny bolo 38 umol glukozinolatov.

1. Percentudlna skladba pokusnych zmesi pouZitych v prvom a druhom bilanénom
pokuse — The formulae (in per cent) of experimental feed mixtures used in the
first and second metabolism trial

Pokusné zmesi (do 50 kg Pokusné zmesi (nad 50 kg
Zivej hmotnosti zvierat) 2 #ivej hmotnosti zvierat) 3

Ukazovatel 1 (%)

1. kon- 2. po- 3. po- 1. kon- 2. po- 3. po-

trolna kusna kusna trolna kusné kusna

skupina’ | skupina® | skupina | skupina | skupina | skupina
P$enica 6 45,0 440 45,0 40,0 40,0 44,0
Jatmeti 7 25,0 23,0 25,0 24,0 24,0 24,0
So6jovy rot 3 13,0 6,0 6,0 45 — —
Repkovy $rot? — 5.5 8,0 — 6,0 8,0
Hrach 10 3,5 9,5 7,0 8,5 10,0 6,0
P$eni&né otruby 11 10,0 8,5 55 20,0 17,0 15,0
MKM 2,0 2,0 2,0 0,5 0,5 0,5
Kfmny védpenec 12 1,0 1,0 1,0 1,2 1,2 1,2
Kfmna sol 13 0,3 0,3 0,3 0,3 0,3 0,3
DBP1 0,2 0,2 0,2 — — —
DB sol ,N“ — — — 1,0 1,0 1,0

1 parameter, 2 experimental mixtures (up to 50 kg liveweight of animals), 3 experimental
mixtures (above 50 kg liveweight), 4control group, °experimental group, ©wheat,
7Dbarley, 8soybean meal, ?rapeseed meal, !0peas, !l wheat bran, !2fodder limestone,
13 fodder salt
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II. Obsah Zivin v zmesiach pouZitgch v prvom a druhom bilannom pokuse — Nutrient
contents in feed mixtures used in the first and second metabolism trial

Pokusné zmesi (do 50 kg Pokusné zmesi (nad 50 kg
Zivej hmotnosti zvierat) 2 #ivej hmotnosti zvierat) 3

(%) 1. kon- | 2. po- 3. po- | 1. kon- | 2. po- 3. po-
trolné kusnéd kusna trolné kusnéa kusné
skupina‘ | skupina® | skupina | skupina | skupina | skupina

Ukazovatel !

Sugina 6 87,50 87,41 87,56 86,95 87,14 87,24
N-latky 7 17,22 16,76 16,97 14,87 15,14 14,93
Vldknina 4,05 4,65 4,48 4,63 5,12 5,43
Popol ? 4,06 3,99 4,07 4,34 4,23 | . 4,34
Tuk 10 1,87 181 1,96 2,43 2,38 2,07
BNVL 11 60,30 60,22 60,08 60,70 60,29 60,49

For 1—5 see Tab. I; 6dry matter, 7 crude protein, 8 fibre, ° ash, 10 fat, ! nitrogen-free
extract

VYSLEDKY A DISKUSIA

V prvom bilan&dnom pokuse sme najvys$$iu stravitelnost Zivin zistili
u zvierat v tretej pokusnej skupine. Stréavitelnost Zivin u zvierat v prvej
a druhej skupine bola vyrovnand, aZ na o niefo vysSiu strivitelnost
vldkniny v druhej skupine a vysSiu straviteInost popola v prvej skupine.
V strdvitelnosti BNVL sme medzi skupinami zistili preukazny rozdiel
(tab. IIT). V retencii dusika sme S$tatisticky preukazné rozdiely nezistili.

III. StraviteInost Zivin a bilancia dusika v prvom bilanénom pokuse — Nutrient digesti-
bility and nitrogen balance in the first metabolism trial

Skupiny 12
Ukazovatel ! 1. kontroln4 13 2. pokusvg 1 3. pokusnd
Ml X 4 sx X -+ sx X 4 sx

StréviteInost 2 (%):
Sugina 3 82,56 - 1,69 81,73 4- 0,86 84,23 + 1,78
N-latky 4 78,87 - 4,13 78,31 +- 2,19 80,24 + 2,46
Vldknina ° 29,91 -- 7,96 35,90 -1- 2,36 42,51 -+ 10,07
Popol 6 40,48 +- 2,90 35,45 47,37 45,57 -+ 3,77
Tuk 7 48,14 + 15,05 47,64 + 3,75 55,22 -+ 16,27
BNVL 8 90,39 -+ 0,71a 90,15 - 0,66b 91,76 -+ 0,75a, b
N zadrzany?  (g) 21,32 + 1,99 20,74 +- 1,50 23,56 - 2,55
N zadrZany z prijatého
N10  (0f) 37,67 -I- 4,00 37,72 - 3,54 42,30 - 5,62
N zadrZany zo strdveného
N1 (0) 48,39 - 3,06 48,26 + 3,72 52,77 - 5,16

Hodnoty oznaené symbolmi a, b sG medzi sebou S$tatisticky preukazné (P < 0,05)
Values denoted by letters a and b are mutually statistically significant (P < 0.05)

I parameter, 2 digestibility, 3 dry matter, 9 crude protein, 5 fibre, ¢ ash, 7fat, 8 nitrogen
free extract, ?retained N, 1%retained N from ingested N, !!retained N from digested N,
12 groups, 13 control, !4 experimental
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V druhom bilanénom pokuse neboli rozdiely v stravitelnosti Zivin velké
(tab. IV), aZ na vy88iu strdvitelnost vldkniny v tretej skupine, vys8iu
strdviteInost popolovin v prvej skupine a vySSiu stréavitelnost tuku
v druhej skupine, no tieto rozdiely neboli Statisticky preukazné. V reten-

cii dusika sme taktieZ nezistili Statisticky preukazné rozdiely.

IV, StréviteInost Zivin a retencia dusika v druhom Dbilannom pokuse — Nutrient
digestibility and nitrogen retention in the second metabolism trial
Skupiny 12
Ukazovatel ! 1. kontrolna 13 2. pokusna 4 3. pokusnd
X + sx X+ sx X+ sx
StrédviteInost 2 (%):
Sus$ina 3 83,20 -- 0,65 82,22 - 2,25 81,44 - 1,27
N-latky 4 78,92 I— 2, 11 79,77 - 3,32 78,60 -t 2,45
Vldknina 5 37,04 - {~ 5,30 37,08 +9,94 ° 40, 27 -+4,61
Popol 6 52,71 I— 3 10 48,64 -- 8,69 45,37 -+ 10,05
Tuk 7 62,60 “+ 5,45 65,13 -+ 4,05 53,91 -+ 11,14
BNVL 8 90,15 + 0,58 89,42 - 1,54 89,31 - 0,51
N zadrZany ? (g) 24,36 + 1,17 24,30 + 1,93 20,19 - 4,70
N zadrZany z prijatého
N 10 (%) 42,72 - 2,64 42,20 -I- 3,85 38,43 - 4,60
N zaeran? z0 straveného
N! (%) 54,15 - 3,20 52,88 - 3,80 48,85 - 5,12

For 1—14 see Tab. III

Zaradenie repkového extrahovaného Srotu 00 do zmesi vykrmovych
osipanych nemalo negativny vplyv na strévitelnost organickych Zivin.
Preukazné rozdiely sme zistili len v prvom bilanénom pokuse v stravi-
telnosti BNVL, ¢o je v stilade s vysledkami, ktoré uvadzaja Pytr (1985)
a Kramp et al. (1981), ktori vo svojich pokusoch na bravéekoch
pouZili kifmne zmesi s podobnym zastipenim repkového extrahovaného
Srotu a dosiahli taktieZ uspokojivé vysledky.

V naSich pokusoch sme nezistili preukazné rozdiely ani v retencii du-
sika. No v druhom bilanénom pokuse bola retencia dusika v tretej sku-
pine zretelne niZSia. Je to v rozpore s vysledkami autorov Bowland
(1975) a Castell (1980), ktori dokédzali u zvierat kimenych repko-
vym Srotom vy38iu retenciu dusika.

Sme toho nézoru, Ze pokles retencie dusika bol zapridineny dlhSie
trvajicou zataZou spdsobenou zvySenym obsahom glukozinoldtov, na-
kolko v skumanom repkovom extrahovanom Srote dosahoval hodnotu
az 38 umol v 1 g suSiny. Preto zastiipenie repkového extrahovaného
Srotu odrody Tandem v kimnych zmesiach pre vykrmové oSipané by
nemalo prekrodit 6 aZ 8 %. Vy3si podiel by mohol mat negativny vplyv
nielen na bilanciu dusika, ale aj na produk¢né vysledky.
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Doslo diia 12. 1. 1992

PASIEKA, ]. — MAGATOVA, D. — SOMMER, A. — MASARYKOVA, M. (Research Insti-
tute of Animal Production, Nitra): The effect of rapeseed meal in feed mixtures on
nutrient digestibility and nitrogen balance in fattened pigs. Zivo&. Vyr., 37, 1992 (9):
755—760.

The aim of our trials was to determine nutrient digestibility and nitrogen retention
in pigs fed feed mixtures containing rapeseed 00 meal and to compare these para-
meters with nutrient digestibility and nitrogen retention in pigs which were fed soy-
bean meal as the main source of proteins in their feed mixture.

Two metabolism trials were made with 12 young boars of the White Pork breed,
divided into three groups by four individuals per group. The average liveweight of
animals at the beginning of the first tria] was 42 kg, at the end of the second trial
it was 52 kg. Experimental animals kept in balance cages were fed wet feed
mixtures twice a day (Tab, I and II). In this trial rapeseed meal of the Tandem
variety was used, which contained 89.03 % dry matter, 32.78 % crude protein, 9.94 %
ash, 1.48 % fat and 37.8 % nitrogen-free extract. The content of glucosinolates per
1 g dry matter was 38 um. The trial had a preparatory period lasting seven days when
the animals were to adapt themselves to the environment and feed ration, and the
main experimental period of seven days when the organic matter digestibility was
investigated and nitrogen balance was determined. Urine and excrements were col-
lected every day in the experimental period and nutrient contents were determined
by chemical analyses in their average samples.

In the first metabolism trial the highest nutrient digestibility was observed in the
3rd experimental group. Nutrient digestibility of animals in the first and second
groups was balanced, except the somewhat higher fibre digestibility in the second
group and higher ash digestibility in the first group. There was a significant diffe-
rence between the groups in the digestibility of nitrogen-free extract (Tab, III). No
statistically significant differences were observed in nitrogen retention.

In the second metabolism trial the differences in nutrient digestibility were not
large (Tab. 1IV), except fibre digestibility which was higher in the third group. Ash
digestibility was higher in the first group and fat digestibility was higher in the
second group, but these differences were not significant. There were not any signifi-
cant differences in nitrogen retention either.

The inclusion of rapeseed 00 meal into the feed mixture for fattened pigs did not
have a negative effect on organic matter digestibility. Significant differences were
found only in the first metabolism trial in the digestiblity of nitrogen-free extract
between groups 1 and 3 and between groups 2 and 3. This is in agreement with the
results published by Py¢tr (1985) and Krampl et al. (1981), who used feed mix-
tures with similar proportions of rapeseed 00 meal in their trials with young boars
and who also obtained good results.

Neither were significant differences determined in nitrogen retention in our trials.
But in the second metabolism trial nitrogen retention was clearly lower in the third
group; this is in contradiction with the results published by Bowland (1975) and
Castell (1980), who demonstrated higher nitrogen retention in animals fed rape-
seed meal.
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In our opinion, a decrease in nitrogen retention resulted from the longer-term load
with the increased content of glucosinolates as this content made as much as 38 um/g
in the used rapeseed meal. Hence the proportion of rapeseed meal of the Tandem
variety in feed mixtures for fattened pigs should not exceed 6 to 8 %. A higher pro-
portion could have negative effects not only on nitrogen balance, but also on pro-
duction results.

pigs; rapeseed meal; nutrient digestibility; nitrogen retention

Adresa autorov:

Dr, ing. Jaroslav Pasieka, ing. Darina Magdtovd, prof. ing. Alexander Som -
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VLIV PODAVANI ELEKTROLYTUO NA UZITKOVOST ODSTAVENYCH SELAT

V. Sidke, L. Zeman, 1. Hap

SI8KE, V. — ZEMAN, L. — HAP, 1. (Vyzkumny dstav v§Zivy zvitat, Poﬁof‘elice;
Vysokd 3kola zem&délskd, Brno): Vliv poddvani elektrolytii na uzitkovost odsta-
venych selat. Ziv. Vyr., 37, 1992 (9): 761—769.

Ve dvou pokusech na 40 selatech po odstavu ve 28 dnech véku byl ovéfovan vliv
poddvéani roztoku glukoézy a NaCl (pokus 1) a roztoku gluk6zy, NaCl a krysta-
lického lyzinu (pokus 2) na pfirfstek, spotfebu smési na 1 kg piirlistku, piijem
smési a prijem podavanych tekutin. Elektrolyty byly podévéany selatim po dobu
14 dnt. Sledovani bylo ukonceno v pokusu 1 po 28 dnech (56. den véku selat)
a v pokusu 2 po 49 dnech (77. den véku selat). V obou pokusech doSlo v dobé
podavani elektrolytu ke zvySeni celkového priristku selat (pokus 1: kontrola
0,127, pokus 0,150 kg na kus a den; pokus 2: kontrola 0,136, pokus 0,197 kg na
kus a den). Zatimco v pokusu 1 do3lo po vysazeni elektrolytu k ristové depresi,
v pokusu 2 se tendence zvySeného prirdstku udrZela i po ukoné&eni aplikace
elektrolytu. V tomto obdobi byl pfFirlistek pokusné skupiny priikazné (P < 0,05)
vyssi a predstavoval 0,365 kg na kus a den, zatimco pfiristek kontrolni sku-
piny pouze 0,313 kg na kus a den. V obou pokusech do$Slo k vyraznému zvy-
geni prijmu elektrolytu oproti podavani vody (pokus 1: kontrola 1,122 1 vody
na kus a den, pokus 2,193 1 elektrolytu na kus a den; pokus 2: kontrola 0,886 1
vody na kus a den, pokus 1,589 1 elektrolytu na kus a den).

selata; elektrolyt; glukbza; rist

Perordln& poddvané roztoky elektrolytii se zacaly jiZ pocatkem 70. let
pouZivat u zvifat, kterd trpéla prijmy. Nejprve byly tyto roztoky uréeny
k terapeutickym ulelim pro telata. Pozd&ji se vyskytly prédce, které po-
pisuji pouZivani elektrolyti i u selat (Fletcher, 1980; Kyriakis,
1983; Blackburn 1983; Zivkovid et al., 1986).

Pokud jde o aplikaci elektrolytli, jsou zndmy dva zptsoby jejich po-
davani. V prvnim pripadé jde o jiZ zminény terapeuticky zdkrok s cilem
zachréanit téZce postiZené (dehydratované) jedince zavedenim roztoku do
Zaludku nebo rekta. polyetylenovou sondou (jedné se tedy o rehydrataci
organismu). Jde o pomérné jednoduchy, ale zaroveil pomérné pracny
vykon, protoZe se provadi individudln& a nékolikrat denné. Druhy zpi-
sob aplikace je preventivni. Jednd se o zcela novy pfistup ve vyuZiti
elektrolytii cestou aktivniho pfijmu selaty z korytek nebo automatickych
napéjecek. - '

Za normdlnich okolnosti jsou elektrolyty v organismu v rovnovdZném
stavu. Za urc¢itych okolnosti, které uvddi Patience (1989), se vSak
miiZe tato rovnovédha porusit. Jednd se o tyto pripady: zvraceni, prijmy,
endokrinni poruchy, hladovéni a stres.
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PouZiti elektrolytli bylo zatim nejvice u¢inné u telat, kterd byla posti-
Zena prijmy. Prdce, které se zabyvaji icinnosti elektrolytii podavanych
per os selatim, se vyskytuji pouze v zahrani€i, a to jeSté velmi spora-
dicky. McDaniel (1985) zjistili u kojenych selat prikazné vyssi pri-
jem tekutin u skupiny, kterd dostdvala vodu a elektrolyt, neZz u skupiny,
kterd dostiavala pouze vodu. Bywater a Woode (1980) popisuji
pokus na selatech, kterd byla postiZena prjmy zapfri¢inénymi E. coli.
Elektrolyty byly pokusnym skupindm podavany prostrednictvim kory-
tek. Uhyn selat se timto zdsahem sniZil z 24 na 11 %.

Zé&kladnimi komponenty elektrolytickych roztokii jsou sodik a gluké-
za. Voda a sodik upravuji dehydrataci organismu, glukdéza umoZiiuje
jeho transport pres sténu sliznice (Anonym, 1975 — cit. Naylor,
1990). Pro optimélni ucinnost jsou vSak nutné jeSté jiné ingredienty,
které by mél roztok obsahovat. Rehydratace zdvisi na vstfebavani sodi-
ku, ktery miiZe proniknout do epitelidlnich bunék sliznice nezavisle na
jinych Zivindch anebo mibZe byt transportovdn spole¢né s glukézou
(Ferrante et al, 1988) nebo aminokyselinami (Naylor, 1990).
Zatim byl k témto Gcfelim nejvice pouZivdn glycin, a to z diivodid jeho
jednoduché stavby, a tim i relativné levné vyroby.

V nasich dvou pokusech jsme cht&li ovérit, jak se projevi vliv poda-
vani roztoku glukoézy a NaCl (pokus 1) a roztoku glukézy a NaCl spo-
leéné s aminokyselinou — v naSem priipadé s krystalickym lyzinem
(pokus 2) — selatiim v obdobi po odstavu na prirfistku, spotifeb& smési
na 1 kg piirtstku, prijmu smési, pfijmu podéavanych tekutin a zdravot-
nim stavu selat.

MATERIAL A METODA

Byly provedeny dva pokusy na selatech. Oba prob&hly v pokusné stdji pro selata
ve VOVZ Pohorelice vZdy ve &tyfech klecich s ro3tovou podlahou., Napédjetky byly
namontovany na plastové nddoby o objemu 25 1, do kterych bylo moZné aplikovat
pouZité pridavky (elektrolyt). Do kaZdého pokusu bylo zarazeno celkem 40 selat ihned
po odstavu provedeném ve 28 dnech véku.

Selata byla rozdélena do &ty¥ kleci po deseti zviFatech tak, aby kaZdad klec obsaho-
vala stejny podet selat z jednoho vrhu, P¥i rozdé&lovani bylo zohledné&no pohlavi a Ziva
hmotnost selat. V prvnich dvou klecich (skupina kontrolni) byly napédjefky napojeny
na nédoby s vodou, v druhych dvou klecich (skupina pokusnd) na nadoby, které ob-
sahovaly elektrolyticky roztok tohoto sloZeni:

Pokus 1 Pokus 2
gluko6za 15,0 g/l glukoza 12,0 g/l
NaCl 3,0 g/l NaCl 2,5 g/l
lyzin hydrochlorid 2,0 g/l

Elektrolyty byly poddvany pokusné skupiné po dobu 14 dni, v dalsfm obdobi dostéa-
valy vdechny skupiny vodu.

Zivd hmotnost selat byla zajifovdna v tydennich intervalech, V den zji¥fovani hmot-
nosti byla rovnéZ zaznamen&dna spotifeba krmné smési a spotieba tekutin. Pokusné
sledovani bylo ukonfeno v pokusu 1 po 28 dnech (56. den véku selat), v pokusu 2
aZ po 49 dnech (77. den véku selat).

Selata byla krmena po celou dobu pokusu 1 smési COS (pre-starter), v pokusu 2
byla krmena do 28. dne pokusu smési COS a od 28. do 56. dne pokusu smé&si Al
(starter). U smé&sf byly vykonany rozbory na obsah N-latek, vldkniny a tuku. SloZeni
téchto smési a obsah Zivin jsou uvedeny v tab. I.
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I. SloZen{ a obsah Zivin ve smé&sich COS a A1 v procentech (pokus 1 a 2) —
Formulae and nutrient content in COS and A 1 feed mixtures in per cent (trials 1 and 2)

Smés 19

Komponent !

COS (pre-starter) A1 (starter)
Je¢men 2 28,0 50,0
P$enice 3 18,0 35,4
Rybi moucka 4 5,0 2,0
Masokostn{ moucka 3 = 3,0
Kvasnice etanolové © — 2,0
Odtuén&né mléko 7 (spray) 11,0 —
S6jovy extrahovany Srot® 17,0 6,0
Ln&né semeno ? 2,0 —
Pgenitné klicky 10 2,0 —
Ovesnd ryze 11 3,0 —
Bramborové vlogky 12 : 4,0 —
Cukr 13 3,0 —
Amylozym 3,0 =
MKP—PS 1) 3,0 -
MKP—PV 2) — 15
DB COS 3) 1,0 =
DP P1 — 200% %) = 0,1
Sugina 14 88,37 87,38
'N-latky 15 21,70 16,71
Tuk 16 1,74 4,60
Vldknina 17 3,25 3,05
BNLV 18 55,51 59,42

lingredient, 2barley, 3 wheat, 4fish meal, 5meat and bone meal, 6ethanol yeast,
7skim milk, 8soybean meal, ?linseed, !0 wheat germs, !! peeled oats, 12 potato flakes,
3 sugar, 14dry matter, 15 crude protein, !6 fat, 7 fibre, ¥ nitrogen-free extract, 19 mixture

1) MKP—PS supplement contained: 125 g limestone, 250 g dicalcium phosphate, 3.85 g
zinc oxide, 1.87 g manganese monoxide, 110 mg potassium iodide, all ad 1 kg
wheat flour.

2) MKP—PV supplement contained: 720 g limestone, 200 g salt, 24 g iron sulphate,
1.36 g sopper sulphate, 5.2 g zinc oxide, 2.16 g manganese monoxide, 160 mg cobalt
sulphate, 40 mg potassium iodide, 1.6 g siloxode, all ad 1 kg wheat flour.

3) DB COS obsahoval: 7500 mg Olachindoxu, 1000000 m. j. vitaminu A, 200000 m. j.
vitaminu Dz, 300 mg vitaminu B2, 10 000 mg vitaminu C, 100 mg vitaminu Bs, 3 000 mg
vitaminu E, 150 mg vitaminu K3, 1000 mg niacinu, 500 mg pantotendtu védpenatého,
12500 mg Kurasanu, 7 000 mg sacharinu, 250 000 mg mikromletého vépence, ad 1 kg
pSeni¢né mouky.

4) DP P 1 obsahoval: 2000000 m. j. vitaminu A, 400000 m. j. vitaminu D2, 2400 mg
vitaminu Bz, 12 mg vitaminu Biz, 3000 mg niacinu, 240 000 mg lyzin-hydrochloridu,
42 000 mg sacharinu, ad 1 kg pSeniéné mouky.

1) MKP—PS supplement contained: 125 g fodder limestone, 250 g licalcium phosphate,
3.85 g zinc oxide, 1.87 g managanese monoxide, 110 mg potassium iodide, all ad
1 kg wheat flour.

2) MKP—PV supplement contained: 720 g fodder limestone, 200 g fodder salt, 24 g
iron sulphate, 1.36 g copper sulphate, 5.2 g zinc oxide, 2.16 g manganese monoxide,
160 mg cobalt sulphate, 40 mg potassium iodide, 1.6 g siloxode, all ad 1 kg wheat
flour.

3) DB COS supplement contained: 7,500 mg Olachindox, 1,000,000 i, u. vitamin A,
200,000 i. u. vitamin 2, 300 mg vitamin Bz, 10,000 m4 vitamin C, 100 mg vitamin Bs,
3,000 mg vitamin E, 150 mg vitamin K3, 1,000 mg niacin, 500 mg calcium pantothe-
nate, 12,500 mg Kurasan, 7,000 mg saccharine, 250,000 mg microground limestone,
all ad 1 kg wheat flour,

4 DB P 1 supplement contained: 2,000,00 i. u. vitamin A, 400,000 i. u. vitamin Dz,
2,400 mg vitamin Bz, 12 mg vitamin Biz, 3,000 mg niacin, 240,000 mg lysine-hydro-
chloride, 42,000 mg saccharin, all ad 1 kg wheat flour.
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Stajovy prostor byl vytdpén a vétrdn tak, aby nevybocil z hranic optimdlnich hod-
not mikroklimatu pro danou kategorii prasat. ’

Vysledky ristu (hmotnost selat, pifrlistek selat) byly statisticky zpracovany ana-
lyzou variance.

VYSLEDKY A DISKUSE
Pokus 1

Vysledky tohoto pokusu jsou uvedeny na obr. 1 aZ 5. Obr. 1 a 2 uva-
déji rist selat v podobé zmén hmotnosti a hodnot pfirdstku. Je patrne,
7e pokusnd skupina méla v dobé& podavéni elektrolyti (prvni a druhy
tyden pokusu) tendenci k vy35i hmotnosti (kontrola 7,20 kg, pokus
7,50 kg) a k vyssim pfirGstkiim (kontrola 0,127 kg na kus a den, pokus
0,150 kg na kus a den). Po této aplikaci (tfeti a ¢tvrty tyden pokusu)
viak doSlo k relativnimu sniZeni priristku u pokusné skupiny (kontrola
0,337 kg na kus a den, pokus 0,296 kg na kus a den). Je patrné, Ze
pozitivni vliv pokusného zdsahu na rist byl ve druhém obdobi elimi-
novan.

12 1. Hmotnost selat (kg)
/: v pokusu 1; pro obr, 1,
[[F ] TR b PSS L S 2,887
kontrola, — — — — —
pokus, osa x — tydny —
10 Piglet weight (kg in trial
1; applies to Figs 1, 2
9 and 6, 7:
control, — — — — —
8 trial, x-asis — weeks
7
6.‘._
5
4013 2. PiirGstek na Kkus a
den (g) v pokusu 1 —
400 —————— Weight gains per head/
/day (g) in trial 1
350+
300
250
200 o
150 -
100+~
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3. Spotreba smési v kg na 1 kg piiristku v pokusu 2; pro obr. 3, 4, 5 a 8, 9, 10:
osa X — tydny, teckované sloupce — kontrola, pfi¢né Srafované sloupce — pokus
— Consumption of feed mixture in kg per 1 kg weight gain in trial 2; applies to
Figs. 3, 4, 5 and 8, 9, 10: x-axis — weeks, dotted columns — control, cross—hatched

columns — trial

Pfijem smési na kus a den (obr. 4) vykazoval u pokusné skupiny
mirné niZsi tendence (kromé 3. tydne). Spotieba smési na 1 kg pfirdstku
(obr. 3) byla kladné& ovlivnéna v obdobi podéavéani elektrolytu (kontrola
2,233 kg smeési na 1 kg prirtistku, pokus 1,658 kg smési na 1 kg pfirdst-
ku). Selata piijimala elektrolyticky roztok ve vyrazné vétSim mnoZstvi

4. Pifjem smési v kg na 05}
kus a den v pokusu 2 0.7- S STTA
— Intake of feed mix- il
ture in kg per head/day 0.6

N
5

in trial 2
0.5 3
0.4- _ o : 2‘:
iss 3 ¥,
0.31 Kb :
0.2 :ﬁ:
& SF
0.1 A L
0 :v i 3
5. Piijem vody v litrech 37
na kus a den v poku-
su 1 — Water intake in 2.51 o
litres per head/day in e
trial 1 21 e DX %
35 55 5
1.5 ages A% ohor L —
> 55258 - ate 1958
5 5% R
11 5250 ::::: : ::::
R0 XXX ::::
Sazes ot gl
0.5 255 5 B
XX Sosey B o2e3s
3 54 B
0 . e > B -
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(o 9555 %) neZ kontrola. Selata kontrolni skupiny pfijimala 1,122 1
vody na kus a den, zatimco pokusnéd skupina v primé&ru 2,193 1 na kus
a den. Sv&ddi to o vyrazném vlivu poddvaného roztoku na zvySeni pri-
jmu tekutin (obr. 5). Podobné jevy, i kdyZ ne v takové mife, byly pozo-
rovany i jinymi autory; napf. Blackburn (1983) uvadi zvySeni pfi-
jmu tekutin vlivem podavanych elektrolytft (sloZenych z glukézy, chlo-
ridu sodného, glycidu, kyseliny citréonové a hydrofosfore¢nanu drasel-
ného) o 35 %. Po ukonceni podavani se piijem vody v naSem pokusu
u obou skupin ihned vyrovnaval.

Pokus 2

Vysledky pokusu 2 jsou uvedeny na obr. 6 az 10. Obr. 6 a 7 uvadeéji
vysledky ristu selat. V obdobi podavéni elektrolytu, ktery na rozdil od
pokusu 1 byl mén& koncentrovany a obsahoval lyzin, dosdhla selata
pokusné skupiny po 14 dnech pokusu vy38i prim&rné hmotnosti (kon-
trola 7,20 kg, pokus 8,06 kg) a vy3siho pfiristku (kontrola 0,136 kg na
kus a den, pokus 0,197 kg na kus a den), ktery byl na hranici prikaz-
nosti (P < 0,05). Tato tendence se udrZela i v obdobi po ukonéeni po-
davani roztoku, tedy v obdobi od 14. do 49. dne pokusu (3.—7. tyden

22

*+ 6. Hmotnost selat (kg)

A v pokusu 2 — Piglet
18 SECLT AL weight (kg) in trial 2
e
16
7
14 " ".,» /
12 * /

500

7. Priristek na kus a
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400
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2001-
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pokusu). V tomto obdobi byl pfirfistek pokusné skupiny dokonce prii-
kazn& (P < 0,05) vy38i — predstavoval 0,365 kg na kus a den, zatimco
piiriistek kontrolni skupiny pouze 0,313 kg na kus a den.

8. Spotieba smési v kg

61 na 1 kg pfirlistku v po-
kusu 2 — Consumption

51 of feed mixture in kg
per 1 kg weight gain in

4 trial 2

3

2

11

0 = Rl

9. Piijem smési v kg na

187 g‘ kus a den v pokusu 2
1.44 3 — Intake of feed mix-
ture in kg per head/day
1.21 in trial 2
14 {
0.8 L'}_
0.6
0.4 B
021 B K
|
0 T — T T ~ al |
1 2 3 6 7

Prijem smési (obr. 9) vykazuje mirné zvySenou tendenci u pokusné
skupiny. Za celé obdobi prijala selata kontrolni skupiny v priméru
0,885 kg smési na kus a den, zatimco selata pokusné skupiny 0,956 kg
smési na kus a den. Spotfeba krmiva na 1 kg pfirtGstku dosahovala
u pokusné skupiny niZzSich hodnot neZ u skupiny kontrolni — za celé
obdobi pokusu u kontrolni skupiny 3,368 kg na 1 kg pfirlistku, u pokus-
né skupiny 3,035 kg na 1 kg priristku. Tyto tendence jsou patrné z obr. 8.
Piijem tekutin byl z technickych divodl zaznamendn pouze v obdobi
poddvéani elektrolytii (obr. 10). I v tomto pokusu do$lo k vyraznému
zvy3eni (o 79,3 %) pfijmu elektrolytu oproti poddvédni vody (Kkontrola
0,886 1 na kus a den, pokus 1,589 1 na kus a den).

Po celou dobu obou pokusii byla selata v dobrém zdravotnim stavu
a u Zadné skupiny nedo$lo k uhynu. U skupin, kterym byly podédvany
elektrolyty, byla pozorovédna Fid3i konzistence vykall. Priznivéjsi vy-
sledky pokusu 2 mohou podporovat teorii autora Naylor (1990)
o lep$i tdinnosti elektrolyti obsahujicich aminokyseliny. Je moZné rov-
néZ uvaZovat o pfipadném pozitivnim vlivu elektrolytdi, které dodévaji
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selatim kromé energie ¢astecné také Ziviny, coZ miiZe vést k pieklenuti
obdobi, kdy sele po odstavu neni jeSté z jakychkoliv pfi¢in schopno
prijimat dostate¢né mnoZstvi krmné smési.
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SISKE, V. — ZEMAN, L. — HAP, I. (Research Institute for Animal Nutrition, Pohote-
lice; University of Agriculture, Brno): The effect of electrolyte administration on the
performance of weaned piglets. Zivo&, Vyr., 37, 1992 (9): 761—7609.

The objective of this paper was to test the effect of administration of glucose and
NaCl solution (trial 1) and of glucose, NaCl and crystalline lysine solution (trial 2)
to piglets in the post-weaning period on weight gains, feed mixture consumption per
1 kg weight gain, feed mixture intake, liquid intake and health state of piglets. Two
trials were made. Forty piglets in total were included in each trial after weaning at
the age of 28 days. Piglets were divided into four cages by ten individuals, and each
cage contained an identical number of piglets coming from one litter. Drinkers were
connected to a vessel with water in two cages (control group), and to vessels con-
taining an electrolyte in the other two cages (experimental group: trial 1 — glucose
15.0 g/1, NaCl 3.0 g/1; trial 2 — glucose 12.0 g/l, NaCl 2.5 g/l, crystalline lysine 2.0 g/1).
Electrolytes were available to the experimental group for a fortnight. After this period,
all groups were given water. Experimental observation was terminated in 28 days
(56th day of piglet age) in trial 1 and in 49 days (77th day of piglet age) in trial 2.
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Piglets were administered a COS feed mixture (pre-starter) during the whole trial,
the COS feed mixture was fed till the 28th experimental day in trial 2 and then an
A1 mixture (starter) was administered till the 56th experimental day. Tab. I shows
formulae of these mixtures and their nutrient contents.

Figs. 1 to 5 indicate the results of trial 1. Figs. 1 and 2 illustrate piglet growth in
form of weight changes and changes in weight gain values. A trend to higher weight
(7.20 kg in the control, 7.50 kg in the trial) and to higher weight gains (0.127 kg per
head/day in the control, 0:150 kg per head/day in the trial) was evident in the expe-
rimental group in the period of electrolyte administration (1st and 2nd experimental
week). But when this administration was terminated (3rd and 4th experimental week),
a relative decrease in weight gains was observed in the experimental group (0.337 kg
per head/day in the control, 0.296 kg per head/day in the trial). It is obvious that the
effect of the experimental treatment, which was positive with respect to piglet growth
in the period of electrolyte administration, was eliminated in the following period.

The intake of feed mixture per head/day (Fig. 4) showed somewhat lower trends
(except for the 3rd week) in the experimental group. The consumption of feed mixture
per 1 kg weight gain (Fig. 3) was influenced positively in the period of electrolyte
administration (2.233 kg of mix per 1 kg weight gain in the control, 1.658 kg of mix
per 1 kg weight gain in the trial). Piglets ingested the electrolyte at a markedly
larger amount (by 95.5 %) than control piglets. Piglets of the control group ingested
1.122 1 of water per head/day while the experimental group ingested on average
2.193 1 per head/day. This fact documents the great effect of administered electrolyte
on an increase in liquid intake, which can be seen in Fig. 5. When electrolyte admi-
nistration was terminated, water intake equalized instantly in both groups.

Figs. 6 to 10 illustrate the results of trial 2, Figs. 6 and 7 show the results of piglet
growth, In the period of electrolyte administration, while unlike trial 1 the electro-
lyte had lower concentrations and contained lysine, piglets of the experimental group
reached the higher average weight in a fortnight of the trial duration (7.20 kg in the
control, 8.05 kg in the trial) and the higher weight gain (0.136 kg per head/day in the
control, 0.197 kg per head/day in the trial), which was at a significance level (P <
< 0.05). This trend was maintained in the period when the electrolyte administration
was terminated, that means in the period of 14th to 49th days of the trial (3rd to 7th
week of the trial). In this period the weight gain of the experimental group was
significantly higher (P < 0.05), being 0.365 kg per head/day, while the weight gain
of the control group was only 0.313 kg per head/day.

The intake of feed mixture (Fig. 9) shows a slightly increased trend in the experi-
mental group. Over the whole period, piglets of the control group ingested on average
0.885 kg of feed mixture per head/day, piglets of the experimental group ingested
0.956 kg of feed mixture per head/day. Feed consumption per 1 kg weight gain
reached lower values in the experimental group in comparison with the control group;
it was 3.368 kg in the control group over the whole experimental period, and 3.035 kg
in the experimental group.-These trends can be -seen in Fig. 8. The intake of liquids
was recorded for technical reasons only in the period of electrolyte administration
(Fig. 10). A marked increase in electrolyte intake against water intake by 79.3 % was
also observed in this experiment (0.886 1 per head/day in the control, 1.589 1 per
head/day in the trial).

Piglets had the good health state in the course of both trials and there was no
death loss in any group. The groups which were administered electrolytes, had excre-
ments of thinner consistency. Better results of trial 2 may support the theory formu-
lated by Naylor (1990) concerning the better effectiveness of electrolytes which
contain amino acids. The potential positive effect of electrolytes can also be taken
into consideration as in addition to energy, electrolytes supply nutrients to piglets
and this may be very important to outlive the period when the piglets after weaning
are not able to ingest for any reasons a sufficient amount of feed mixture.

piglets; electrolytes; glucose; growth
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VPLYV PODAVANIA KVASINIEK A LAKTOBACILOV
NA BACHOROVU FERMENTACIU U OVIEC

Z. Jonecova, R. Nemcova, V. Kmet

JONECOVA, Z. — NEMCOVA, R. — KMET, V.: (Ustav experimentdlnej veterinar-
nej mediciny, Kosice; Ustav fyziol6gie hospodarskych zvierat SAV, Ko3ice): Vplyv
poddvania kvasiniek a laktobacilov na bachorovtt fermentdciu u oviec. ZivoE.
Vyr., 37, 1992 (9): 771—776.

V préaci bol sledovany vplyv poddvania kombivovaného mikrobidlneho preparatu
na bachorovii fermentdciu u oviec. Mikrobidlny prepardt obsahoval Ziva lyofili-
zovand kultdru pektinolytickej kvasinky Kluyveromyces marxianus (10° Zivych
zérodkov v. 1 g) a amylolyticky bachorovy kmeii Lactobacillus cellobiosus (10°
Zivych baktérii v 1 g). Pokusnd skupina dostdvala na kus dvakrat denne 1 g
kvasinkovej kultiry a raz denne 1 g kultdry laktobacilov. Po troch tgZdiioch
poddvania tohoto suplementu bol zisteny v bachorovom obsahu pokusnych oviec
signifikantne vy3$i pocet kvasiniek (P <0,001) a laktobacilov (P <0,01) oproti
kontrole, ktord suplement nedostdvala. Poéty celkovych anaer6bnych baktérii,

amylolytickych, pektinolytickych, xylanolytickych baktérif a enterobaktérif
mali tendenciu narastat u pokusnej skupiny oviec. Signifikantne vy3Sia bola
amyldzova (P <0,05) a uredzovd aktivita (P < 0,05) bachorovej mikrofléry oviec
dostédvajacich prepardat. U pokusnej skupiny bolo dalej zistené mierne zvy3enie
PH, celkovych UMK a nesignifikantne vy$$ia endoglukanazové aktivita.

mikrobidlny preparat; Kluyveromyces marxianus; Lactobacillus cellobiosus; ba-
chorovd mikrofléra

NajbeZnejSie pouZivané probiotikd si zaloZené na baze baktérii mliec-
neho kvasenia (laktobacily, streptokoky, bifidobaktérie). V poslednych
rokoch sa za€inaji pouZivat aj kvasinkové kultiry ako komeréne vyra-
bané kfmne aditiva. Tieto kultiry patria v&&Sinou k druhu Saccharomy-
ces cerevisiae (Yea-Sacc-Alltech, Diamond V — United Molasses). Bol
popisany ich priaznivy vplyv na produkciu mlieka u dospelych preZivav-
cov (Teh et al, 1987; Giinther, 1990; Hyos et al, 1987), hmot-
nostné prirastky u teliat (Fallon, Harte, 1987), ako aj na troveii
bachorovej fermentdcie (Dawson et al, 1990; Martin et al,
1989; Harrison-‘etal., 1987).

V naSej predchédzajiicej praci sme sledovali schopnost preZivania pek-
tinolytickych kvasiniek Kluyveromyces marxianus v bachorovom pro-
stredi, ako aj vplyv ich aplikdcie na bachorovd mikrofléru in vitro a in
VIO (Kmet etal., 1992). V'tomto experimente sme poddvali kombi-
novany mikrobidlny prepardt (K. marxianus a L. cellobiosus) ovciam
a sledovali jeho vplyv na koncentraciu bhachorovych baktérii a ich enzy-
mov1 aktivitu.
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MATERIAL A METODA

V pokuse bolo pouZitych sedem oviec plemena merino, ktoré boli kfmené senom
(85 %) a jaémennym $rotom (15 %). Pokusnd skupina troch oviec dostdvala dvakrat
denne 1 g lyofilizovanej Zivej kultdry Kluyveromyces marxianus CCY 51—1—1 (1< 10?
Zivgch zdrodkov v 1 g prepardtu) na kus a 0,5 g lyofilizovanej kultiry amylolytického
bachorového kmeiia. Lactobacillus cellobiosus CCM 4000 (1 3 10% Zivych zarodkov v 1 g
na kus. Kontrolnd skupina 3Styroch oviec bola ustajnend v osobitnej miestnosti. Ovce
dostdvali mikrobidlny prepardt tri tyZdne a bachorovad tekutina bola odoberana paZe-
rdkovou sondou trikrdt v priebehu posledného tyZdiia experimentu, vZdy tri aZ Styri
hodiny po rannom nakimeni,

Vzorky bachorovej tekutiny pri stanoveni koncentracii anaer6bnych baktérii Dboli
spracované za anaer6bnych podmienok v atmosfére CO2. Celkovy pocet anaer6bnych
baktérii bol stanoveny na RGCA (Bryant, Burkey, 1953), celulolytické, amylo-
lytické, pektinolytické a xylanolytické baktérie boli vysiate na modifikované RGCA
médium, ktoré obsahovalo ako jediny zdroj uhlika 0,4 % mikrokrystalickej celul6zy
opracovanej HsP0O4, 1 % kukuri¢ného $krobu, 1 % pektinu, resp. 0,2 % Remazol briliant
blue xylanu. Po&et kvasiniek vo vzorkach bol zistovany na sladinovom agare (Imuna)
s pridavkom antibiotik (100 pg - ml-! chloramfenikolu a 400 m. j. - ml~! penicilinuj.
Koncentrdcia laktobacilov bola stanovend na Rogosa agare (Oxoid), pofty enterokokov
na selektivnom agare pre kultivdciu fekdlnych streptokokov (Imuna) s pridavkom 5 %
defibrinovanej baranej krvi, po&ty enterobaktérii na MacConkeyho agare (Imuna). Po-
¢ty mikroorganizmov s vyjadrené ako log 10+ SEM v 1 ml bachorového obsahu,

Bachorové pH bolo merané na digitdlnom pHmetri (Radelkis) bezprostredne po od-
bere. Celkovd koncentrdcia unikavych mastnych kyselin (UMK]) bola stanovenad paro-
vou destildciou v Parnas-Wagnaovom apardte a je uddvand v mmol - 1—1. Aktivita
endoglukandzy bola stanovend met6dou uvolnenia redukujacich cukrov (Somogyi,
1952) z mikrokrys$talickej celul6zy opracovanej H3PO4. Vysledky s uddvané v ug glu-
kbézy - ml—! - h—1. Aktivita alfa-amyldzy bola zistovand Spofa-testom. V§sledky st vy-
jadrené v nkat - ml—l. Aktivita pektinolytickgch enzymov bola determinovana na zé-
klade poklesu kinematickej viskozity 0,5% roztoku pektinu vo viskozimetri Ubbelohde
a je uddavana v jednotkdch mm-—2 . s—1, Uredzova aktivita bola stanovena podla Cooka
(Cook, 1976) a je vyjadrend v nkat - ml—1, Statistickd analyza v¢sledkov bola spra-
covand Studentovym #-testom.

VYSLEDKY

Po¢ty jednotlivych funkénych skupin bachorovych baktérii zistené
u pokusnych a kontrolnych zvierat st uvedené v tab. I. V bachorovom
obsahu pokusnych oviec, ktorym bol poddvany mikrobidlny suplement,
bola zistend signifikantne vy3Sia koncentrdacia kvasiniek (P < 0,001)
a laktobacilov (P < 0,01). Bolo zaznamenané Statisticky nevyznamné zvy-
Senie poétov celkovych anaerébnych baktérii, amylolytickych, pektino-
lytickych, xylanolytickych baktérii a enterobaktérii v prospech pokus-
nej skupiny.

Hodnoty pH, celkové UMK a enzymové aktivity v bachorovom obsahu
oviec poCas experimentu udava tab. II. V bachorovom obsahu pokusnych
zvierat bolo namerané vyssie pH (6,98 2-0,15) oproti kontrole (6,80 *t
+0,15), ako aj vyssie celkové UMK (82,65 == 3,65 oproti 76,4 - 3,53), ale
tieto rozdiely neboli signifikantné. Podobne priemerna enduglukanézova
aktivita namerand v bachorovom obsahu oviec, ktoré dostavali mikro-
bidlny suplement, bola o 32 % vy3Sia ako u kontrolnej skupiny, avsak
tento rozdiel nebol Statisticky vyznamny v doésledku velkého rozptylu
hodn6t nameranych v kontrolnej skupine. U pokusnych zvierat bola zis-
tend signifikantne vys$$ia amyldzovd (P < 0,05) a uredzovd (P < 0,05)
aktivita.
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I. Poéty mikroorganizmov zistené v bachorovom obsahu oviec — Microbial counts enu-
merated in rumen content of sheep

Pocet mikroorganizmov (log 10 -+~ SEM) - ml-!

pokusnd skupina 2 \ kontrolna skupina 3
Kvasinky 4 3,33 -+ 0,12*** 0,52 +- 0,33
Laktobacily % 4,78 F 0,24** 2,741 0,34
Celkové anaer6bne
baktérie 6 10,28 -{- 0,21 10,19 - 0,20
Celulolytické 7 7,46 -+ 0,04 7,40 -+ 0,01
Amylolytickeé 8 8,24 + 0,27 8,03 - 0,31
Pektinolytické ? 8,52 - 0,21 8,41 + 0,22 -
Xylanolytické 10 7,47 -1~ 0,20 7,26 -1- 0,22
Streptokoky 11 5,52 -+ 0,00 5,57 - 0,10
Enterobaktérie 12 4,42 - 0,14 4,11 40,11

*** P <0001 ** P <001

I microbial count, experimental group, 3control group, ¢yeasts, 5lactobacilli, 6 total
anaerobic bacteria, 7 celulolytic, ® amylolytic, Y pectinolytic, ! xylanolytic, !!strepto-
cocci, 12 enterobacteria

1I. Hodnoty bachorového metabolizmu u oviec — Values of rumen metabolism in sheep

| Pokusné skupina ! Kontrolna skupina 2

pH 6,98 -I- 0,15 6,80 -1- 0,15
Celkové UMK (mmol - 1-1) 3 82,65 -+ 3,65 76,40 + 3,53
Enzymovéa aktivita 4:
— pektindza (mm?2:s-1)5
— amyléaza (nkat - m]—1) 6 0,05 -+ 0,00* 0,06 -+ 0,01
— ureédza (nkat - ml-1)7 6,59 - 0,29* 5,71 +- 0,21
— endoglukanaza 31,07 + 2,53 16,09 +- 0,43

(#g glu- ml-1-hl-)8 4,48+ 0,45 3,39 = 1,00

* P <0,05

! experimental group, 2control group, 3total volatile fatty acids, 4enzyme activity,
5 pectinase, 6 amylase, 7 urease, 8 endoglucanase

DISKUSIA

Bachor preZivavcov nie je prirodzenym Zivotnym prostredim pre kva-
sinky. Ich koncentrdcia v bachorovom obsahu je nizka (< 1,00) a zé-
visi od typu diéty, ktorou je zviera kfmené (Lund, 1974). Signifi-
kantné zvySenie poftu kvasiniek v bachorovom obsahu pokusnych oviec
bolo spdsobené ich aplikdciou tymto zvieratdm vo forme mikrobidlneho
suplementu. V predchddzajicich experimentoch sme zistili, Ze koncen-
tracia kvasiniek Kluyveromyces marxianus sa udrZi pribliZne na rovna-
kej drovni po dobu 6 aZ 8 hodin Kkultivacie v bachorovom prostredi
(Kmet et al., 1992). To znamend, Ze kvasinky si schopné v bachore
urditd dobu prezivat a svojou metabolickou aktivitou méZu ovplyviiovat
iné skupiny bachorovych mikroorganizmov. Podobné vysledky udéavaju
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Dawson et al. (1990), ktori 'sledovali vplyv podévania Yea-Sacc (All-
tech) na bachorovu fermentaciu in vitro a in vivo u bytkov a tiez: podé-
vania tohoto prepardtu v kombindcii s laktobacilmi a enterokokmi.
Zatial ¢o koncentréicia kvasiniek bola v oboch pripadoch vySSia u pokus-
n{ich skupIn aplikdcia laktobacilov sa v pokuse in vivo neodrazila vo
zvySeni ich po&tov v bachore. Kmet et al. (1991) po podévani mikro-
bidlneho prepardtu na baze Lactobacillus cellobiosus CCM 4000 ud4vaja
zvySeny poéet laktobacilov (P < 0,05) v bachorovom obsahu tehat ¢o je
v stilade s na8imi vysledkami.

Laktobacily st pouZivané spolu s inymi baktériami mlie¢neho kvasenia
ako probiotikd u ml4dat preZidvavcov (u nds vyrdbané Mikrobion, Ga-
laco, Laco). Kmet et al. (1991) udédvaji, Ze aplikédcia laktobacilov
telatdm viedla k signifikantnému poklesu bachorového pH. Bolo zisteng,
Ze aj maly pokles pH mé negatwny vplyv na troveii Stiepenia vldkniny
fStewart, 1977). V naSom pokuse sme'zaznamenali mierne zvySenie
pH v bachorovom obsahu zvierat, ktorym bol aplikovany mikrobidlny
suplement. S tym mohla sdvisiet aj stabilnejSia a vysSia endoglukand-
zov4 aktivita namerand u tychto zvierat. Williams et al. (1991) po-
pisuji zvy3Senie bachorového pH v prvych hodindch po nakimeni u by&-
kov, ktorym boli poddvané kvasinky Saccharomyces cerevisiae. Toto zvy-
Senie stviselo s poklesom krivky produkcie laktdtu v bachore (P < 0,01).

Viacero autorov popisuje stimulaény efekt poddvania kvasinkovych
kultir na koncentrdciu bachorovych baktérii, zvlast celulolytickych
(Dawson et al, 1990; Harrison et al., 1988). Po poddvani mik-
robidlneho suplementu v naSom experimente sme nezistili signifikantné
rozdiely v pottoch sledovanych funkénych skupin bachorovych baktérii,
aj ked u pokusnych oviec bola tendencia k ich zvy$ovaniu oproti kon-
trole, podobne ako koncentrdcia UMK. Stimula¢ny efekt na:bachorovi
fermentdciu sa prejavil signifikantnym zvySenim amyldzovej a ureézo-
vej aktivity.
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JONECOVA, Z. — NEMCOVA, R. — KMET, V. (Institute of Experimental Veterinary
Medicine, KoS$ice; Slovak Academy of Sciences — Institute of Livestock Physiology,
Kosice): The effect of yeast cells and lactobacillus administration on the sheep rumen
fermentation. Zivod&. Vyr., 37, 1992 (9): 771—776.

The most frequent probiotics are based on the basis of milk fermentation bacteria
(lactobacilli, streptococci, bifidobacteria). In the last years the yeast cultures are
becoming used as the commercially produced feed supplements. These belong mostly
to variety of Saccharomyces cerevisiae (Yea — Sacc — Alltech, Diamond V — United
Molasses).

In our previous work we have observed the ability to survive of pektinolytic yeasts
Kluyveromyces marxianus in the rumen environment the same as the effect of their
application to rumen microflora in vitro and in vivo. In this experiment we administe-
red a combined microbial preparation (K. marxianus and L. cellobiosus) to sheep and
we observed its effect on the rumen bacteria concentration and their enzyme activity.

In the experiment seven Merino sheep breeds were used which were fed with grass
hay (85 %) and ground barley (15 %). The experimental group of three sheep was
getting twice a day one gram of lyophylized living bacteria of the Kluyveromyces
marxianus CCY 51—1—1 (1< 107 living germs in one gram of preparation) per piece
and 0.5 g of lyophilyzed bacteria of amylolytic rumen strain Lactobacillus cellobiosus
CCM 4000 (1 <107 living germs in one gram) per piece. Control group of four sheep
was housed in the separate room. Sheep were getting microbial preparation of three
weeks and rumen fluid was taken by oesophagus probe three times in the course of
the last week of experiment, always three to four hours after the morning feeding.

Counts of particular function groups of rumen bacteria found out in experimental
and control animals are shown in Tab. I. In the rumen content of experimental sheep
which were administered with microbial supplement, significantly higher yeast cells
and lactobacilli concentrations (P < 0.001) were found out. The increase in count of
total anaerobic amylolytic, pektinolytic, xylanolytic bacteria and enterobacteria in the
favour of the experimental group was recorded as of no statistical significance.

* PH values of the total volatile fatty acids (VFA) and the enzyme activity in the
rumen content of sheep during the experiment are-shown in Tab, II. In the rumen
content of the experimental animals there was measured higher pH (6.98 -+ 0.15)
comparing to inspection (6.80 -- 0.15) the same as the higher total VFA (82.65 -- 3.65
against 76.4 -+ 3.53), but these differences were of no significance. Similarly the average
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endoglucanase activity measured in the rumen content of the sheep, which were
getting microbial supplement, was by 32 % higher than in the control group however
this difference was of no statistical significance owing to the large dispersion of the
values measured in the control group. In the experimental animals significantly higher
amylase (P < 0.05) and urease (P < 0.05) activities were found out,.

microbial preparation; Kluyveromyces marxianus; Lactobacillus cellobiosus; rumen
microflora
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ENZYMOVE PREPARATY BIO FEED A BIO FEED PLUS —
UCINNY DOPLNEK VYZIVY DRUBEZE

P. Zobat, 1. Kumprecht, Z. Gasnarek, V. Prokop

ZOBAC, P. — KUMPRECHT, I. — GASNAREK, Z. — PROKOP, V. (Vyzkumny
Ustav vyzivy zvifat, Pohorelice): Enzymové prepardly Bio Feed a Bio Feed Plus
— udinnyg doplnék vjzivy dribeze. Zivot. Vyr., 37, 1992 (9): 777—784.

V prvni ¢&asti prdce byly sledovédny vlastnosti enzymovych prepardtii Bio Feed
a Bio Feed Plus a stanoveny podminky pro jejich optimalni dcéinnost. U t&chto
enzymovych preparatd, které jsou doddvany ve form& mikrogranuli, byla stano-
vena aktivita hydrolytickych enzymii. Oba prepardty piedstavuji enzymovy kom-
plex obsahujici celuldzy a amylazy. Pfi sledovani stability preparatdi bylo zji3-
téno, Ze celulolytickd aktivita se za pét mésicl sniZila u preparatu Bio Feed na
53,99 % a u Bio Feed Plus na 61,54 %. Maximalni celulolyticky Gé&inek obou
preparétit je moZné océekdvat pri teploté 50 °C, v prostiedi o pH = 5,0. V pokusu
na kufatech byl sledovéan ucinek téchto preparatii na riist, spotfebu smési a dalsi
fyziologické ukazatele. Enzymové prepardty Bio Feed a Bio Feed Plus ovlivnily

" vysoce priikazné pozitivné hmotnost kurat v 21, a 35. dni a prikazné v 49. dni
véku. NiZ8i spotfeba smési na 1 kg prirGstku byla zjisténa u smési BR1 s pre-
pardtem Bio Feed. Tato spotifeba se pak promitla i ve spotfeb&é smési za cely
vykrm, kdy primérnd hodnota spotieby smési s témito prepardaty u pokusnych
skupin byla o 2,32 % niZ3i neZ u kontrolni skupiny. U kufat, jimZ byly ve smg-
sich aplikovdny preparaty Bio Feed a Bio Feed Plus, byla zjist&na vy33i aktivita
karboxymetylcelulazy v chymu slepého streva. Ostatni ukazatele se pohybovaly
v mezich prirozené varibility,

enzymové prepardaty Bio Feed a Bio Feed Plus; stabilita; vlastnosti; hydrolyticka
aktivita; d¢innost v krmnych smésich pro kufeci brojlery

V ZivocCisné vyrobé& jsou ve stdle vétSi mirFe vyuZivany latky biologic-
kého plivodu, které piiznivé ovliviiuji metabolismus Zivin a celkovy zdra-
votni stav hospodéaiskych zvifat. Vyznamnou c¢ast téchto latek predsta-
vuji enzymové preparaty. Hlavnim prinosem aplikace enzymovych pre-
paratii je moZnost omezit pouZiti chemickych latek a uplatnit bioche-
mické reakce, které jsou specifické a energeticky méné néro&né. Pri
reakcich katalyzovanych enzymy nevznikaji vedlejS§i produkty znecistu-
jici Zivotni prostifedi. Enzymové prepardaty lze v zemé&dé&lské praxi apli-
kovat dvéma zptisoby.

Prvni zplisob spodivd v pouZiti enzymovych prepariti k hydrolyze
obtiZzné stravitelnych krmiv mimo travici trakt. Pfehled o stavu primys-
lové vyroby enzymi a jejich aplikaci v oblasti enzymové hydrolyzy uva-
déji Van Belle a Meurens (1983).

V druhém pFipadé je moZné enzymové preparaty pouZit pfimo v krm-
nych ddvkach hospodéarskych zvirFat, pfitemZ k jejich plisobeni by mé&lo
dojit v trdvicim traktu zvifete.
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V posledni dobé& byly v na$i zemé&édélské praxi testovdny rizné druhy
zahrani¢nich enzymovych preparéati, protoZe domaéaci vyroba je nedo-
stadujici.

Vlastnosti a G€innost enzymovych preparati Amylosubtilin G3x a Pro-
tosubtilin G3x popsali Zobac¢ et al. (1989). Vliv téchto enzymovych
preparatii na hmotnost a spotfebu smési u kurat sledovali Kum -
precht etal. (1989).

V pokusech in vitro byly sledovany také vlastnosti a tc¢innost finskych
preparati CLAMPZYME (Zobac¢ et al, 1990). Na zakladé ziskanych
vysledki byl prepardt CLAMPZYME FST — B aplikovdn v krmné dévce
jehniat (Svozil etal., 1990).

Cilem této préce bylo sledovéani vlastnosti danskych preparati Bio
Feed a Bio Feed Plus a jejich tc¢innosti v krmnych davkéach driibeZe.

MATERIAL A METODA

Vlastnosti a d¢innost prepardti Bio Feed a Bio Feed Plus, vyrabénych danskou fir-
mou NOVO—NORDISK, byly sledovany pak v pokusech in vitro, tak v pokusech in vivo.
V pokusech byl pouZit: :

1. Bio Feed — enzymovy preparat ziskany submersni fermentaci Bacillus subtilis
a Huminicola insolens, obsahujici alfa-amyldzu a beta-glukandzu. Prepardt je dodavan
jako svétle hnédy produkt upraveny mikrogranulaci. Vyrobcem je doporu¢ovdn do krm-
nych smeési pro brojlery, slepice a prasata ke zv¢Seni konverze krmiva, zlep$eni ristu
a zdravotniho stavu zvifat. Doporu¢end davka je 0,5 aZ 1,0 kg na tunu krmiva.

2. Bio Feed Plus — karbohydroldzovy prepardt produkovany submersni fermentaci
vybrané plisné. Prepardt je dodavén ve stejné konzistenci jako Bio Feed. Jeho enzymova
sloZka hydrolyzuje beta-glukany na oligosacharidy, trisacharidy, disacharidy a mensi
mnoZstvi gluk6zy. Souédsti tohoto enzymového komplexu jsou dale hemiceluldzy, celo-
bidza a xylandza. Tento preparat je rovnéZ doporucovdn pro monogastrickd hospodéiska
zvifata v davce 0,3 az 1,0 kg na tunu krmiva.

Pro posouzeni stability obou prepardtli byla zvolena aktivita celuldz. Celulolyticka
aktivita preparatii uchovdavanych pri laboratorni teplot® byla méfena v pravidelnych
intervalech po dobu pé&ti mésici.

K presnému nastaveni pH prostfedi pro sledovdni tGéinku prepardtdi bylo pouZito
soustavy pufrii podle autori Zoba¢ a Kumprecht (1991).

Aktivita karboxymetylceluldzy (CMC) byla stanovena modifikovanou metodou auto-
ri Miller et al. (1960) a aktivita amyldz metodou podle Berfelda (Colowick,
1959).

Proteolyticka aktivita byla stanovena biuretovou reakci (Slavik, Smetana,
1952).

U&inek enzymovych preparatii Bio Feed a Bio Feed Plus byl sledovén také v krmném
srovndvacim pokusu se 40 kohoutky a 40 kufi¢kami hybridu ROSS. Kurata byla od
1. do 49. dne v&ku umisténa po 10 kusech v klecich pokusné haly VOVZ Pohorelice.

Pokus byl sestaven jako dvoufaktoridlni s opakovanim podle vzorce 2 X2 < (20),
pri€emZ jeden faktor predstavoval pohlavi a druhy pokusny zdsah. V pokusu byly vy-
tvofeny dvé skupiny: :
1. kontrolnf — smési BR 1 a BR 2 podle receptury (tab. IL.);

2. pokusnd — 100 g Bio Feed na 100 kg BR 1,
100 g Bio Feed Plus na 100 kg BR 2,

Hmotnost kufat byla sledovédna v 21., 35. a 49. dni véku, spotfeba smé&si BR1, BR2
a spotifeba za cel§ vykrm byla vztaZena na 1 kg piirlstku Zivé hmotnosti. Na konci
pokusu byla v chymu slepého stfeva stanovena aktivita celuldz a v chymu tenkého
stfeva aktivita alkalickych protedz a jatetna vyt&Znost.

VYSLEDKY A DISKUSE

U enzymovy§ch prepardtli Bio Feed a Bio Feed Plus nés piedevsim za-
jimala jejich hydrolytickd td¢innost. U obou preparatii byly stanoveny
aktivity tii zdkladnich skupin hydrolytickych enzymi. Aktivity celuléz,
amylaz a protedz jsou uvedeny v tab. II. Ziskané hodnoty aktivit uka-
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1. SloZeni a obsah Zivin zdkladnich krmnych smésf BR 1 a BR 2 pro brojlery —
The formulae and nutrient content of BR1 and BR 2 basic feed mixtures for broilers

Oznadeni krmnych smésf 20
Komponent ! B BR1 | BR 2
zastoupeni v % 21
Rybi mougka 2 3 1
Masokostn{ moutka 3 2 2
Kvasnice etanolové 4 1 1
S6jovy extrahovany 3rot > 25 25
Kukurice 6 45 53
P$enice 7 19 13
a) Doplnék biofaktord BR 1 bez Nitrovinu 8 1 —
b) Doplnék biofaktori BR 2 bez Nitrovinu? — 1
¢) Minerdlni krmné pifsada 10 2 SP 4 4
Celkem ! 100 100
Sugina 12 88 87
N-14tky 13 (Nx 6,25) 22 18,6
Tuk 14 37 3,2
Vldknina 15 2,8 27
Popel 16 6,1 4,4
BNLV 17 53,4 58,1
Organicka hmota !8) 81,9 82,6
d) Metabolizovatelnd energie 1% (M]/kg) 11,8 12,1

a) Stéatnf receptura — DB BR1 SPOFA Praha 1984—85 Nitrovin vypustén
b) St4tnf receptura — DB BR 2 SPOFA Praha 1984—85 Nitrovin vypustén
c) MKP GR ZZN Praha 1984

d) vypoéteno z tabulkovych hodnot

a) State formula — DB BR1 SPOFA Praha 1984—1985, Nitrovin left out

b) State formula — DB BR 2 SPOFA Praha 1984—1985, Nitrovin left out

c¢) MKP GR ZZN Praha 1984

d) calculated from tabular values

lingredient, 2fish meal, 3 meat-bone meal, 4ethanol yeasts, 5soybean meal, 6 maize,
7wheat, 8 BR 1 biofactor supplement without Nitrovin, Y BR 2 biofactor supplement wit-
hout Nitrovin, 1©mineral feed addilive, !1total, 12dry matter, '3 crude protein, !4 fat,
15 fibre, 16 ash, 17 nitrogen-free extract, 1% organic matter, !° metabolizable energy,

20 designation of feed mixtures, 2! proportions in % _

zuji, Ze u obou preparatii jde o enzymovy komplex s pievazZujici celulo-
lytickou aktivitou. U obou prepardti byly pfitomny amyldzy, pficemZ
v pfipadé prepardtu Bio Feed byla amylolytickd aktivita vy3si.

Vyznamnym parametrem pro pouZiti enzymovych preparati v zemé-
délské praxi je jejich stélost pfi skladovani. Ke sledovéni stability obou
preparatli jsme zvolili celulolytickou aktivitu. P¥i skladovani preparatii
v normélnich podminkdch po dobu péti mésicii se aktivita celuldz po-
stupn& sniZovala, a to v pFipad® preparadtu Bio Feed na 53,99 % a Bio
Feed Plus na 61,54 % (tab. III).

Rychlost reakce enzymu se substrdtem podstatné ovliviiuje teplota
a iontové prostiedi. Enzymy rozvijeji své specifické katalytické pliso-
beni v urdité oblasti pH. P¥i optimdlnim pH prostfedi, optim4lni teplot&
a reakéni dobé& probihéd enzymem Kkatalyzované reakce nejrychleji. Z to-
hoto divodu bylo u obou preparétii stanoveno rozmezi hodnot pH pro-
stfedi a teploty, pri kterych je jejich hydrolytickd tGéinnost na dosta-
tegné drovni.
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1I. Aktivity hydrolytickych enzymi u preparati Bio Feed a Bio Feed Plus —
The activity of hydrolytic enzymes in the Bio Feed and Bio Feed Plus preparations

Oznaceni ___ Protedzy? | Amylazy 3 l Celuldzy 4
preparati ! ) jednotky aktivity 5 - g—1

Bio Feed 28,6 272,7 782,4
Bio Feed Plus 0,0 218,2 873,6

| designation of preparations, 2 proteases, 3 amylases, 4 cellulases, 5 units of activity

(II. Stalost preparatii Bio Feed a Bio Feed Plus v laboratornich podminkdch (7=
=22 °C) — The stability of the Bio Feed and Bio Feed Plus preparations in laboratory
conditions (T = 22 °C)

D ednotky aktivity 3 Index
Oznadeni prepardtu ! stanz:)tx?ﬂz I CMCy- g-1 y %
Bio Feed 20. 2. 782,4 100,00
12. 3. 662,4 84,66
12. 4. 566,4 72,39
16; 5. 508,8 65,03
12. 6. 458,4 . 58,59
16. 7. 422,4 53,99
Bio Feed Plus 20. 2. 873,6 100,00
12 :3. 830,4 95,05
12, 4. 729.6 83,52
16. 5. 674,4 77,20
12. 6. 604,8 69,23
16. 7. 537,6 61,54

! designation of preparation, ¢ date of delermination, 3 units of activity

IV. Vliv teploty a pH prostfedi na celulolytickou aktivitu preparatii Bio Feed a Bio
Feed Plus pri konstantnf reak¢ni dob& (60 min) — The effects of environment tempe-
rature and pH on the cellulolytic activity of the Bio Feed and Bio FFeed Plus prepara-
tions at a constant reaction time (60 min)

2 | Celulazy 3 CMC < Celuldzy (CMC) "
Prepardt ! Tep'}gta jednotky In(%,x pH jednotky lnoc/lo(,x
aktivity 4 - g—! aktivity « g—1
Bio Feed 40 696,0 88,96 3 0,0 0,00
50 782,4 100,00 4 660,0 83,59
60 705,6 90,18 4,5 729,6 92,40
70 520,8 66,56 5 789,6 100,00
80 276,0 35,28 6 636,0 80,55
90 192,0 24,54 7 576,0 72,95
Bio Feed 40 799,2 92,24 3 230,4 26,52
Plus 50 866,4 100,00 4 782,4 90,06
60 825,6 95,29 45 792,0 91,16
70 518,4 59,83 5 868,8 100,00
80 444,0 51,25 6 734,4 84,53
90 273,6 31,58 7 660,0 75,97

1 preparation, 2 temperature, 3 cellulases, 4 units of activities
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Vliv teploty na celulolytickou aktivitu preparatd Bio Feed a Bio Feed
Plus je uveden v tab. IV. Ze ziskanych vysledkili vyplyva, Ze optimélni
teplota pro uc€innost obou preparatii se pohybuje v oblasti 50 °C, pii
teplotéch 70 °C a vy33ich se tdinnost sniZuje.

Pribé&h inaktivace celuldz sledovanych prepariti varem je uveden
v tab. V. U obou prepardtd dochézi jiZz v prvni minuté varu prakticky
~k tdplné inaktivaci. U preparétit Bio Feed Plus byl priib8h inaktivace
varem nepatrné pozvolnégjsi.

Zavislost aktivity celuldz na pH prostiedi u obou preparétl je ziejmé
z tab. IV. Celulolytickd ucinnost byla dostatetnd v rozmezi hodnot pH
4,5 aZ 5,0. Nejvyssi aktivita byla naméiena pfi pH = 5,0. Sm&rem k vys-
§im i niZ8im hodnotdm pH se celulolytickd aktivita dosti rychle sni-
Zovala.

V. Inaktivizace celuldz prepardtii Bio Feed a Bio Plus varem v zdavislosti na Case —
Boil inactivation of cellulases in the Bio Feed and Bio Plus preparations in dependence
on time .

. P Cas 2 Celulazy 3 (CMC) Index
Preparat 1 min jednotky aktivity 4 - g—1 %
Bio Feed 0 782,4 100,00
0,5 336,0 42,55
1 96,0 12,16
3 76,8 9,73
5 50,4 6,38
7 0,0 0,00
9 0,0 0,00
Bio Feed Plus 0 868,8 100,00
0,5 554,4 63,81
1 153,6 17,68
3 93,6 10,77
5 76,8 8,84
7 62,4 7,18
9 43,2 4,97

1 preparation, 2 time, 3 cellulases, 4 units of activity

Ziskané vysledky ukazuji, Ze preparaty Bio Feed a Bio Feed Plus mo-
hou byt Gcéinné v travicim traktu monogastrickych zvirat a potvrzuji ida-
je uvddéné v propagacnich materidlech firmy NOVO NORDISK (1989).

Cilem krmného srovndvaciho pokusu na brojlerech bylo zjistit vliv
téchto prepardti na rist a spotfebu smési.

V tab. VI jsou uvedeny hmotnosti kufat a spotfeba smési v kg na 1 kg
prirdistku.

Preparat Bio Feed aplikovany v krmné smési BRI vysoce priikazné
(P < 0,01) zvysil hmotnost kuiat v 21. dnu v&ku. Rozdil proti kontrole
ginil 25 %. Vysoce priikaznd (P < 0,01) vy38i hmotnost (+11,5 %) vy-
kazovala kuftata i v 35. dni v&ku, kdy byla krmena smési BR 2 s prepa-
rdtem Bio Feed Plus. Pii krmeni touto smési méla kufata v pokusné sku-
pin& o 5,38 % vy38i hmotnost oproti kontrole také v 49. dni véku. Tento
rozdil byl statisticky vyznamny pfi P < 0,05. Vysoce priikazn& (P < 0,01)
niz§i spotfebu smési BR1 na 1 kg pfiristku vykazovaly skupiny kufat,
jimZ byl ve smésich aplikovdn preparédt Bio Feed.
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VI. Vliv aplikace preparatl Bio Feed a Bio Feed Plus na riist a spotifebu smési u kuie-
cich brojleri — The effect of administration of the Bio Feed and Bio Feed Plus
preparations on the growth and feed mixture consumption in chicken broilers

Pohlavi ? Pokusny zasah 10
M&rna Bio Feed | Celkovy
Ukazatel ! jednotka®| 33 QQ kontrola !! | Bio Feed |Primér!?
Plus
Pocet kurat 2 ks 40 40 40 40 80
Hmotnost 3
1. den4 g 48 48 48 48 48
Hmotnost
21. den g 585 559 5084 6378 572
Index 0% 100,00 95,56 100,00 125,39 —
Hmotnost
35. den g 13624 12558 1237A 1 3808 1309
Index % 100,00 92,14 100,00 111,56 —
Hmotnost
49. den g 22494 1981 20822 2194b 2138
Index % 100,00 86,36 100,00 105,38 —
Spotieba smési
BR1 nal kg
pifristku
%, b5 kg — - 1,804 1,6258 1,713
Index % — - 100,00 90,28 —
Spotieba smési :
BR2 na 1 kg
priristku
Z.h.6 kg 2,362 2,495" 2,41 2,445 2,428
Index ) % 100,00 105,72 100,00 101,45 -
Spotieba smési
na 1 kg
priristku Z. h.
celkem 7 kg 2,218 2,305 2,288 2,235 2,261
Index % 100,00 103,92 100,00 97,68 -

Hodnoty oznacené rozdilnymi malymi pismeny jsou prilkazné rozdilné pii P < 0,05.

Hodnoty oznacené rozdilnymi velkymi pismeny jsou vysoce prikazné rozdilné pii
P < 0,01.

Values denoted by various small letters are significantly different at P < 0.05.
Values denoted by various capital letters are highly significantly different at P < 0.01.

1 parameter, 2number of chickens, 3 weight, 4day, 5 consumption of BR1 mixture per
1 kg liveweight gain, ¢ consumption of BR 2 mixture per 1 kg liveweight gain, 7 total
consumption of feed mixture per 1 kg liveweight gain, & specific unit, ? sex, 10 experi-
mental treatment, !! control, 12 total mean

Spotfeba smési BR 2 nebyla pouZitym prepardtem ovlivnéna. Celkova
spotfeba smé&si na 1 kg p¥iristku byla v priméru o 2,32 % niZ3i u sku-
pin kuf¥at krmenych smésmi s prepardty Bio Feed a Bio Feed Plus.

Aktivita alkalickych protedz (tab. VII) v chymu tenkého stfeva ne-
byla priikazné rozdilnd mezi pokusnou a kontrolni skupinou, aktivita
celuldaz v chymu slepého stfeva kufat krmenych smésmi s preparaty
Bio Feed a Bio Feed Plus byla ve srovnéni s kontrolou 2,5krat vyssi.

Rozdily v jatecné vytéZnosti (tab. VIII) kurat kontrolnich a pokusnych
skupin se pohybovaly v mezich pfirozené variability.
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VII. Aktivita travicich enzym@ ve stfevnim traktu brojlerii ve v&ku 49 dni p¥i aplikaci
preparatii Bio Feed a Bio Feed Plus do krmnych smési — The activity of digestive
enzymes in the intestinal tract of broilers at the age of 49 days after administration
of the Bio Feed and Bio Feed Plus preparations in feed mixtures

Pokusny zdsah 8
Mérna Bio Feed — Celkovy
Ukazatel ! jednotka® | kontrola® | Bio F%%d priimgr 10
Plus
Podet stanoveni 2 4 4 8
Aktivita alkalickych
protedz
v tenkém stievé 3 kazeinova j. 6 43,80 35,70 39,75
Index % 100,00 81,51 —
Aktivita celulaz jednotky
v slepém stievé 4 aktivity CMC 7 0,59 1,48 1,04
Index % 100,00 248,48 —

1 parameter, 2 number of determinations, 3 activity of alkaline proteases in the small
intestine, 4 activity of cellulases in the caecum, 5 specific unit, ¢ casein unit, 7 units of
activity, 8 experimental treatment, ° control, 10 total mean

VIII. Jate€na vytéZnost kufat pfi aplikaci preparati Bio Feed a Bio Feed Plus do krm-
nych smési — Dressing percentage of chickens after administration of the Bio Feed
and Bio Feed Plus preparations in feed mixtures

Pohlavi 3 Pokusny§ zéasah ¢

Ukazsiay Mérnd Bio Pesd Celkovy.

azate ednotka? , c 7 10 Feed — rimér 8
| dd ¥° kontrola Bio Feed Plus P

Pocet

kurat 2 ks 8 8 8 8 16

Jatetna

vytéz-

nost 3 % 75,17 75,41 75,31 75,27 75,29
Index % 100,00 100,32 100,00 99,95 —_

1 parameter, 2number of chickens, 3dressing percentage, 4specific unit, 5sex, 6expe-
rimental treatment, 7 control, 8 total mean

ZAVER

Na zékladé ziskanych experimentédlnich podkladii 1ze fici, Ze zaFazeni
enzymovych preparéti Bio Feed a Bio Feed Plus do kompletnich krm-
nych smé&si BR1 a BR 2 mélo pozitivni efekt jak na rist kufat, tak i na
spotfebu smési BR 1.
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ZOBAC, P. — KUMPRECHT, I. — GASNAREK, Z. — PROKOP, V. (Research Institute for
Animal Nutrition, Pohotfelice): BIO FEED and BIO FEED PLUS enzymic preparations
— effective supplement of poultry nutrition. Zivo&. Vyr., 37, 1992 (9): 777—784.

Properties and effectiveness of Bio Feed and Bio Feed Plus preparations, made by
the Danish firm NOVO NORDISK, were investigated both in in-vitro and in-vivo expe-
riments.

Bio Feed is an enzymic preparation containing amylases and cellulases. It is to be
used in feed mixtures for broilers, hens and pigs to improve the growth and health
state of animals. The dose recommended by the manufacturer is 0.5 to 1.0 kg per
1 tonne feed.

Bio Feed Plus is a newly developed carbohydrase preparation and its main ingre-
dient hydrolyzes beta-glucans into oligosaccharides, trisaccharides, disaccharides and
a smaller amount of glucose. This enzymic complex also comprises hemicellulases,
cellobiase and xylanase. This preparation can also be administered to monogastric
farm animals at a dose of 0.3 to 1.0 kg per 1 tonne feed. {

Properties of the above enzymic preparations were investigated in in-vitro experi-
ments and conditions for their optimum effectiveness were determined.

An investigation of preparation stability showed that within five months the cellulo-
lytic activity decreased to 53.99 % in the Bio Feed preparation and to 61.54 % in Bio
Feed Plus.

Activities of the three main groups of hydrolytic enzymes, that means cellulases,
amylases and proteases, were determined in these two enzymic preparations supplied
in form of microgranules.

Recorded values demonstrated that both preparations represent enzymic complexes
with prevailing cellulolytic activity, Both preparations contained amylases, while the
Bio Feed preparation had the higher amylolytic activity.

The Bio Feed preparation administered in the BR1 feed mixture increased chicken
weight highly significantly (P < 0.01) on the 21st day of age. A difference from the
control was 25 %. The chickens also had highly significantly greater weight (411.5 %)
on the 35th day of age when they were administered the BR 2 mixture with the Bio
Feed Plus preparation. If this mixture was fed to chickens in the experimental group,
they had the weight higher by 5.38 % against the control on the 49th day of age. This
difference was statistically significant at P < 0.05. Groups of chickens which were
administered the Bio Feed preparation in their feed mixtures had the highly signifi-
cantly (P < 0.01) lower consumption of BR 1 mixture per 1 kg weight gain.

The consumption of BR 2 mixture was not influenced by administration of the used
preparation. The total consumption of feed mixture per 1 kg weight gain was lower
on average by 2.3 % in the groups which were administered feed mixtures containing
the Bio Feed and Bio Feed Plus preparations.

The activity of alkaline proteases (Tab. VII) in the small intestine chyme was not
significantly different in the experimental and control group, the cellulase activity
in the small intestine chyme of chickens fed mixtures with the Bio Feed and Bio Feed
Plus preparations was 2.5times higher than in the control.

The differences in dressing percentage (Tab, VII) of chickens of the control and
experimental groups fluctuated in the range of natural variability.

BIO FEED enzymic preparation; stability; properties; hydrolytic activity; effectiveness
in feed mixtures for chicken broilers

Adresa autori:
RNDr. Petr Zoba& CSc., RNDr. Ivan Kumprecht, CSc, Zdengk Gasndérek,
ing. Vit Prokop, DrSc.,, Vyzkumny dstav v§Zivy zviFat, 691 23 Pohofelice
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NUTRICNI OVLIVNENI KVALITY VAJECNE SKORAPKY PRIDAVKEM
OXIDU ZlNECNATE‘_HO A UHLICITANU VAPENATEHO

G. Zavodsky, D. Klecker, M. Voda

ZAVODSKY, G. — KLECKER, D. — VODA, M. (Vyzkumny dstav vyZivy zviiat,
Pohorelice; Vysoka Skola zemédélskd, Brno): Nutriéni ovlivnéni kvality vajeéné
skoidpky pridavkem oxidu zineénatého a uhli¢itanu vdpenatého. Zivog. Vyr., 37,
1992 (9): 785—792.

V skupinovém pokusu na 80 slepicich Hisex brown umist&nych v individualnich
sndskovych klecich byl ovéfovdn pridavek zinku, vdpniku a kombinace obou
téchto prvki ke krmné davce. Sledované ukazatele uZitkovosti za 500 dnf véku
(parametry sndSky a konverze krmiva) nebyly ovlivnény. Byly v3ak zaznamené-
ny prikazné (P < 0,05) rozdily ve prospéch pridavku zinku a kombinace zinku
a vapniku podle jednotlivgch mésicll snd$ky u nékterych parametr(, zvlasté ke
konci snasky (tloustka skorfapky — 0,371 < 0,405 mm, polet nestandardnich
vajec — 9,4 X 5,1 ks).

vyZiva; slepice; vajetna skordpka; zinek; vapnik

Problém kvality vajetné skordpky se projevuje v chovech hlavné
v obdobi sestupné c¢4asti sndSkové krivky. Ztenfeni skordpky, které je
obvykle hlavni pfié¢inou sniZeni jeji pevnosti, je vSak individudlné velmi
rozdilné. Mimo nutriéni faktory zde plisobi zdravotni stav, genetickda
dispozice, v€k a prostfedi, priCemZ zkrmovéani odpovidajicich twrovni
minerilnich latek nekoriguje problémy spojené s kvalitou skofdpky
zptisobené uvedenymi pri¢inami.

Pomineme-li technologické pfii€iny, kdy skofdpka je naruSena pouze
mechanickym pilisobenim nevhodné technologie, je otdzka jeji kvality
znacéné sloZitd. ZvySovat podil vapniku v krmné d4vce nelze neomezensg,
protoZe pri jeho aplikaci ve formé& uhli¢itanu dochézi k neutralizaci
Zalude¢ni HCI, ¢imZ se sniZuje aktivita pepsinu, coZ miuZe mit za né-
sledek sniZené trdveni bilkovin. To znamené, Ze je potifebné dosdhnout
zlepSeni ulohy véapniku v procesu tvorby skofdpky jinym zplisobem.

LITERARNI PREHLED

Vyuziti minerdlnich latek je determinovdno Fadou faktori, které zdaleka ne vie-
chny byly objasnény. V této souvislosti je moZné uvést, Ze pii aplikaci minerdlii ve
formé& siranit dosdhneme lepsiho vyuZiti neZ ve formé uhlic¢itantd, ale na druhé strangé
snizuji aéinnost lipofilnich vitamind (Z4dvodsky, Rittich, 1978). Je také zndmo,
Ze vapnik z ulit plZd, musli mlZi a vajeénych skofdpek je lépe vyuZit neZ véapnik z do-
lomitového vdpence (Brister et al, 1981; Millam et al., 1986).
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Z dalsich faktorli 1ze jmenovat zastoupeni esencidlnich aminokyselin a tukii (Port-
smout, 1984) a obsah vldkniny v krmivu. Svoji roli hraje i vék a vliv riistovych fazi,
takZe na rozdil od proteinu a energie u mineralnich latek neni moZné vyuZit efektu
ristové kompenzace (Hurwitz, 1971).

V procesu tvorby skordpky dochdzi i ke vzdajemnému ovliviiovani metabolismu mine-
ralnich prvki. JiZz Holder a Huntley (1976) pfi sledovani nutriéniho piisobeni
manganu, hof¢iku a zinku naznac¢ili moZnost ovlivn&ni vyuZiti vapniku pFitomnosti
zinku v krmné davce. P¥i aplikaci zinku do krmné davky slepic je v3ak nutné si uvé-
domit, Ze tento prvek pf¥i vy38ich ddvkach zastavuje snaSku a vyvoldva pelichéni nosnic
(McCormick, Cuningham, 1984). Nutri¢ni plisobeni tohoto prvku neni jesté
objasnéno a nelze vyloudit, Ze jeho vyzkum odhali mnoha prekvapujici zjisténi. Napf¥.
Smith (1985) zjistil, Ze pFitomnost zinku v krmné ddvce md pozitivni vztah k vy-
tvafeni imunity, ne v3ak u jedincii, kterym byl aplikovadn, nybrZ u jejich potomstva,
pFi¢emZ deficience zinku se na imunoreakcich projevi okamZité (Pimentel, Cook,
1988).

Prebytek zinku je stejné Skodlivy jako jeho nedostatek. Je ale pravdou, Ze bylo zjis-
téno, Ze teprve pri davkdach 2000 mg - kg—! v krmivu dochédzi k jeho hromadé&ni ve
tkdnich a sniZeni retence Zeleza.

V nasdi posledni diléi zpraveé, kterd pojednavd o stavu vyzkumu této problematiky
(Zavodsky et al, 1990), jsme poukédzali na zlepSeni kvality vajetné skofdpky vli-
vem pridavku oxidu zinednatého do krmné davky slepic. Toto zji3téni koresponduje
s vysledky, které uvedli Saly et al. (1988) pfi aplikaci siranu zine&natého nosnicim
v davce 80 mg - kg~

MATERIAL A METODA

Cilem prédce bylo sledovat moZnost ovlivnéni tloustky skoFdpky zvySenim hladiny
zinku, popf. i vapniku v krmné davce slepic.

Jako pokusny materidl byly pouZity slepice hybridni kombinace Hisex brown od 18.
tydne véku, které byly umistény v individudlnich sné&3kovych klecich se samostatnym
krmenim a napéjenim. Pokus byl uspofddan pfi dvojim opakovéni v 3esti pokusnych
zésazich podle nésledujiciho schématu:

Obsah Zn Obsah Ca
Skupiny Pokusné zdsahy mg- kg-1! g - kg1 Symbol
1156 komeréni smés pro slepice (N) 76,31 30 0
26 Sub 150 mg ZnO - kg—! 116,31 30 Zn
37 Sub 1-10 mg Ca - kg—1 76,31 40 Ca
48 Sub 150 mg ZnO 410 g
" Ca - kg-! 116,31 40 Ca -} Zn

V kaZdé skupiné bylo 10 slepic. Parametry uZitkovosti (sndska, produkce vajecné
hmoty, stfedni hmotnost vajec, konverze krmiva a podet nestandardnich vajec) byly
sledovany individudlné a kaZdodenné. KaZdy mésic bylo od kaZdé slepice odebréano
vejce (20 vajec za pokusny zasah) a byla stanovena tlouStka a pevnost skoFapky
(mechanickym siilomé&rem v dilcich), procentudlni podil hmotnosti a obsah véapniku,
fosforu a zinku.

Slepicim byla poddvédna komer&ni krmnd smés (N) pro uZitkové nosnice, jejiZ slo-
Zeni a obsah analyticky stanovenych Zivin (pouze metabolizovatelnd energie byla vy-
poétena) uvadi tab. I. Ve skupinach, ve kterych byl aplikovan véapnik (3, 4, 7, 8), byl
ke smési doplnén uhli¢itan véapenaty ve formé& vajecnych skofdpek v mnozZstvi 22,5 g -
- kg—1 (obsah Ca 360 g - kg—!). Pf¥idavek zinku (skupiny 2, 6, 4, 8) byl aplikovéan
jako oxid zine¢naty v mnoZstvi 50 mg - kg—1. Ve standardni krmné smési obsahujicf
komeréni dopln&ni minerdlii byl analyticky stanoven obsah vapniku (30 g - kg—1!)
a zinku (76,31 mg - kg—1). Tato krmnd smés byla podavana slepicim v sypké formé
ad libitum.

Sledované ukazatele byly vyhodnoceny po dosaZeni 500 dni véku slepic analyzou
varianci, pop¥. kovarianci. Jejich stfedni hodnoty na jednu nosnici spolu s vypodétem
intervalu spolehlivosti jsou uvedeny v tab. II (Snedecor, Cochran, 1967).
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I. SloZeni a obsah Zivin v pouZité krmné smési N (g - kg-1) — The formula and
nutrient content of the used feed mixture for laying hens (g/kg)

Komponenty ! | g - kg1
Rybf moucka 2 10,0
Masokostni moucka 3 10,0
S6jovy extrahovany Srot 4 220,0
Kukufice 5 200,0
PSenice ¢ 468,0
Dopliiky biofaktorii 7 2,0
Doplngk minerdlif 8 90,0
Sugina ? 878,7
N-latky 10 175,0
Tuk 11 20,1
Popel 12 126,7
Vlédknina 13 36,0
Vépnik 14 30,0 (40,0)
Fosfor 15 8,0
Metabolizovatelna energie 16 (M] - kg—1!) 10,9
Metionin 17 2,8
Cystin 18 5,4
Lyzin 19 7,3

Obsah doplnénych specificky u¢innych latek na 1 kg smési:

Retinol 10000 m. j.,, cholekalciferol 2000 m. j., menandion 1 mg, tokoferol 15 mg,
tiamin 0,5 mg, riboflavin 4 mg, pyridoxin 0,5 mg, kyanokobalamin 0,01 mg, niacin
10 mg, pantotendt Ca 5 mg, cholinchlorid 200 mg, metionin 500 mg.

Obsah doplnénych minerdlnich latek na 1 kg smési:

Vépenec 70,2 (99,2) g, dikalciumfosfat 14,4 g, chlorid sodny 2,7 g, siran Zeleznaty
378 mg, siran médnaty 37,8 mg, oxid zinec¢naty 67,5 (117) mg, oxid manganaty 79,6 mg,
oxid horetnaty 716 mg, siran kobaltnaty 0,4 mg, seleniitan sodny 0,27 mg, siloxid
14,8 mg.

The content of supplemented specifically effective ingredients per 1 kg mixture:
retinol 10,000 i. u., cholecalciferol 2,000 i. u., menandione 1 mg, tocopherol 15 mg,
thiamine 0,5 mg, riboflavin 4 mg, pyridoxine 0,5 mg, cyanobalamine 0.01 mg, niacin
10 mg, Ca pantothenate 5 mg, cholinechloride 200 mg, methionine 500 mg.

The content of supplemented minerals per 1 kg mixture: limestone 70.2 (99.2) g,
dicalcium phosphate 14.4 g, sodium chloride 2.7 g, iron sulphate 378 mg, copper
sulphate 37,8 mg, zinc oxide 67.5 (117) mg, manganese oxide 79.6 mg, magnesium
oxide 716 mg, cobalt sulphate 0.4 mg, sodium selenite 0.27 mg, siloxide 14.8 mg.

lingredients, 2 fish meal, 3 meat and bone meal, 4 soybean meal, 5 maize, 6 wheat, 7 bio-
factor supplements, 3mineral supplement,  dry matter, 10 crude protein, 1! fat, 12 ash,
13 fibre, 14 calcium, !5 phosphorus, 16 metabolizable energy, !7methionine, I8 cystine,
19 lysine

VYSLEDKY A DISKUSE

Vyvoj slepic zafazenych do pokusu probéhl bez neZ&doucich vlivi &i
zmé&n. Uhyn nebyl zaznamenén.

Na zékladé vyhodnoceni hlavnich parametrii uZitkovosti (tab. II)
miuZeme fici, Ze se uvedené hodnoty pohybuji zcela v rédmci pFirozené
variability. RovnéZ i na zdkladé empirického srovnéni nelze pFedpokla-
dat Zadnou tendenci, kterd by se vyjadfovala v neprospéch aplikova-
nych pokusnych zdsahii. Jedinym parametrem v tab. II, ktery vykazuje
priikazné (P < 0,05) diference, je pocCet nestandardnich vajec, to zna-

ZIVOCISNA VYROBA — 1992 787



1I. Priim&rné parametry uZitkovosti na jednu slepici podle pokusnych zasahli — Ave-
rage performance parameters per hen in dependence on test treatments

Zdasahy 10
Parametry 1
0 Zn Ca ' Ca - Zn

Poc¢ateéni hmotnost X 1 389 1393 1404 1410
slepic? (g) s¥ 1-63 -1-74 -- 65 -- 88
Vék pFi snesenf by 19,40 19,50 19,13 19,21
1. vejce (tydny)3 sX - 0,31 -1- 0,30 -}- 0,50 -1- 0,39
Snéaska vajec (ks) 4 X 304 304 291 294

§X -+ 8 +9 + 11 116
Produkce vajeéné hmoty > X 17,418 18,658 17,753 17,750
(kg) sX -+ 0,988 -+ 0,721 40,732 1-0,909
Hmotnost vajec 6 X 58,98 61,44 61,04 60,75
(8) sX -1-1,89 +168 | <182 | 4114
Konverze krmiva 7 X 2,318 2,314 2,387 2,356
(kg/kg) X -1 0,085 - 0,120 - 0,108 1-0,138
Podet nestandardnich X 9,4 A 55 b 90 A 51D
vajec (ks)$8 sX -1-1,6 .19 12,0 -+ 2,0
Finalni hmotnost JE 2152 2217 2138 2176
slepic? (g) sX -+ 110 -+93 -+ 89 -1-76

Hodnoty ozna&ené rozdilnymi velkymi pismeny jsou vysoce prikazné (P < 0,01) rozdilné.
Hodnoty oznadené malymi rozdilnymi pismeny jsou priikazné (P < 0,05) rozdilné (plati
pro tab. IT a III).

Various capital letters denote highly significantly different values (P < 0.01). Various
small letters denote significantly different values (P < 0.05) — this applies to Tabs.
II and III.

I parameters, 2initial weight of hens, 3age at laying the 1st egg (weeks), 1egg yield
(number), 3 egg content production, 6 egg weight, 7 feed conversion, 8 number of under-
grades, ? final weight of eggs, 10 treatments

mend vajec s vadami skofdpky a tvaru. V pripadé aplikace oxidu zinec-
natého, a to jak samotného, tak i v kombinaci s uhli¢itanem vépenatym,
byl vyskyt nestandardnich vajec priikazné (P < 0,05) niZsi.

S timto koresponduje i zesileni skordapky (tab. III) od patého do sed-
mého mésice snadSky v pripadé aplikace oxidu zine¢natého, které bylo
potvrzeno jako priikazné (P < 0,05). V ostatnich mésicich snaSky jsou
na zdkladé empirického srovnani patrny urcité rozdily hovofici ve pro-
spéch pridavku oxidu zinec¢natého, ale tyto rozdily jiZ analyza varianci
nepotvrdila jako priikazné. AvSak pfri aplikaci oxidu zine¢natého v kom-
binaci s uhli¢itanem vépenatym bylo zaznamendno vyrazné zesileni va-
jené skofdpky oproti kontrole, které bylo potvrzeno jako prikazné
(P < 0,05) ve vSech mésicich snasky.

Pevnost skordpky (tab. IV) pri empirickém srovnéni vykazovala vy3si
hodnoty jak v piipadé aplikace oxidu zine&natého, tak i pfi jeho kombi-
naci s uhli¢itanem véapenatym ve vSech mésicich snasSky, avSak analyza
varianci Zadny z téchto rozdili nepotvrdila jako priikazny. Vzhledem
k pomérné vyssi individudlni variabilité vSak nelze vyloucit, Ze identi-
fikace vlivu pokusnych zdsahii byla zastfena vyS$Si variabilitou uvnit?
pokusnych blok.
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III. Tloustka sKkofdpky (mm) v jednotlivfch mésicich podle pokusnych zasahli —
Shell thickness (mm) in the months of laying period in dependence on test treatments

Mésic snasky ! | 0 | Zn | Ca l Caﬂ'@l,
1 X 0,426 A 0,418 A 0,430 A 0,450 b
XL -+ 0,010 - 0,013 -- 0,008 - 0,007
2 X 0,411 A 0,420 A 0,420 A ‘ 0,448 b
o X -+ 0,010 0,012 -I- 0,010 -+ 0,008
3 X 0,400 A 0,421 A 0,420 A 0,452 b
- +- 0,014 40016 | --0010 | 40,010
4 X 0,405 A 0,426 A 0,411 A 0,450 b
SX -- 0,011 - 0,013 -t~ 0,009 -_:L,QLOPL_
5 X 0,395 A 0,427 b 0,406 A 0,443 b
s -I- 0,011 - 0,016 --0,016 -+ 0,014
6 X 0,398 0,420 b 0,400 A 0,440 b
X 10,012 —+ 0,011 -+ 0,013 +- 0,012
7 X 0,395 A 0,428 b 0,409 A 0,433 b
sX +0015 +0017 | 40,019 £0014 |
8 X 0,390 A 0,409 A 0,392 A 0,024 D
SX --0,015 -+ 0,016 -+ 0,017 - 0,010
9 X 0,383 A 0,395 A 0,389 A 0,414 b
X - 0,013 +- 0,014 -+ 0,019 - 0,016
10 X 0,380 A 0,394 A 0,379 A 0,419 b
gx | - 0,016 o010 +- 0,020 -+ 0,011
11 x 0,381 A 0,398 A 0,394 A 0,415 b
sX -+ 0,017 -+ 0,012 +- 0,018 -+ 0,015
12 % 0,371 A 0,396 A 0,375 A 0,405 b
X -- 0,017 0,013 0,023 - 0,015

Umonth of laying

IV. Pevnost skordpky v dilcich siloméru v mésicich snagky podle pokusnych zdasahti —
Shell strength in dynamometer divisions in the months of laying period in dependence
on test treatments

Mésic snagky ! l 0 ! Zn | Ca | Ca-Zn
I 17,6 + 15 185+ 1,6 178420 | 186313
11 17,6 + 1,2 18,0 F 2.2 16,5 1+ 1.6 183115
VI 18,0 - 1,7 18.6 1 1.6 18,5 4 1.6 18,7 + 1,6
IX 172 F 17 18,4 F 1,4 17,8 F 17 18,4 +1.3
XI1 16,0 - 2.0 17,6 £ 1,8 16,0 - 2.7 17,8117

For 1 see tabh. 1I1

Hodnoty procentudlniho podilu hmotnosti skofdpky a celkové hmot-
nosti vejce (tab. V) nevybod&uji prili§ z rdmce prirozené variability. Pou-
ze pfi empirickém srovnédni nelze vyloudit urc¢ity pokles téchto hodnot
v z4véru snéasky, ktery v pfipadé aplikace oxidu zineénatého s uhlicita-
nem vépenatym byl méné vyrazny. Analyza varianci vSak tyto rozdily
neoznacila jako priikazné.
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V. Procentudlni hmotnostni podil skofdpky z hmotnosti vejce v mésicich snasky podle
pokusnych zdsahi — The weight percentage of shell proportion in egg weight in the
months of laying period in dependence on test treatments

Mésic snasky ! 0 Zn Ca |  ca+zn
I 9,341, 95108 9,5 1-1,0 9,409
111 9,6 -1-0,7 9,5--0,5 9,6 4+ 0,6 9,74-0,4
VI 9,3+ 05 9,6 + 0,7 9,307 9,7+ 0,3
1X 9.2+ 0,8 9,4+08 9,1 0,6 9,5 0,6
XII 8,6+ 1,1 8,9 0,9 8,8 F 1,2 9,2 0,8

I'or 1 see Tab. IIl

Obsah vépniku ve vajetné skordpce (tab. VI) byl vcelku vyrovnén,
a to jak v pripad& pokusnych zésahti, tak i v prib&hu snéasky, vyjad-
fené v poklesu obsahu tohoto prvku v patém, Sestém, sedmém a osmém
mésici snésky, které je moZné oznacit jako prikazné (P < 0,05).

Obsah zinku se jeho pridavkem ve vajetné skofapce nezvysil (tab.
VIII), nelze v8ak vylou€it uréity nérdst téchto hodnot v prib&hu prv-
nich t¥i mésici snésky, coZ bylo potvrzeno jako prikazné (P < 0,05).
V dalsim prabé&hu snasky se jiZ tyto hodnoty pohybovaly v rdmci pfiro-
zené variability.

VI. Obsah vapniku ve vajetné skorapce (g - kg—1) v m&sicich snd¥ky podle pokusngch
zadsahi — The content of calcium in egg shell (g/kg) in the months of laying period
in dependence on test treatments

Mésic snasky ! 0 Zn Ca Ca -} Zn
I 332 -+ 14 330 -1-12 336 -}- 15 340 + 10
111 338 + 14 332415 338 16 342112
VI 350 + 17 352 410 356 + 15 352 + 10
IX 368 -+ 10 370 -+ 10 372 411 370411
XII 368 + 10 368 + 0,8 370-4-0,9 378+ 0,8

For 1 see Tah. III

VII. Obsah fosforu ve vajetné skordpce (g - kg—!) v mésicich snasky podle pokusnych
zdsahi — The content of phosphorus in egg shell (g/kg) in the months of laying
period in dependence on test treatments

Mésic sndgky ! 0 Zn | Ca l Ca -}- Zn

I 1,30 + 0,10 1,20 -}- 0,08 1,24 - 0,09 1,22 1+ 0,06
\% 1,06 + 0,05 1,09 + 0,03 1,03 4+ 0,05 1,07 +004
VI 1,00 + 0,06 0,95 -+ 0,03 0,90 + 0,03 0,92 + 0,04
VII 0,80 +- 0,09 0,75 -+ 0,07 0,77 -+ 005 0,73 -- 0,05
VIII 0,93 -+- 0,08 0,98 -t- 0,09 0,89 -- 0,05 0,90 -- 0,08
XI1I 1,25 - 0,08 1,22 -+ 0,06 1,20 = 0,08 1,20 = 0,08

For 1 see Tab, IIl
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VIII. Obsah zinku ve vaje&né skofdpce (g - kg—!) v mésicich snasky podle pokusnych
zdsahi — The contect of zinc in egg shell (g/kg) in the months of laying period
in dependence on test treatments

Mésic snasky ! 0 Zn Ca Ca-Zn

I 1,43 -+ 0,20 1,24 40,18 1,37 -+ 0,23 1,54 + 0,27
11 1,56 -+ 0,32 1,65 - 0,30 1,35 -- 0,27 1,57 40,29
III 2,60-+0,29 2,54 -- 0,25 2,55 - 0,28 2,714 0,18
VI 2,25 +- 0,40 2,12 +4-0,35 2,20 -- 0,34 2,44 - 0,34
XI 2,34 40,28 2,35 -+ 0,22 2,34 - 0,30 2,40 #4- 0,21

For 1 see Tab. III

Z celkového hodnoceni vyplyvé, Ze pridavek 50 mg oxidu zinednatého
v kombinaci s aplikaci 22,5 g mletych vajeénych skofdpek v krmné smési
zlepsdil kvalitu vajeéné skofdpky, a to hlavné v zdvéru snasky.
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ZAVODSKY, G. — KLECKER, D. — VODA, M. (Research Institute for Animal Nutrition,
Pohorelice; University of Agriculture, Brno): Effects of nutrition on egg shell quality
after supplementation of zinc oxide and calcium carbonate. Zivo€, Vyr., 37, 1992 (9):
785—792.

Supplements of zinc oxide at a dose of 50 mg/kg and of calcium at a dose of 10 g/kg
were tested in a feeding trial with hens of the hybrid combination Brown Hisex; a com-
bination of both elements in such a feed ration for hens was also tested that was
prepared according to a commercial formula for productive laying hens (N). This mix
was the only feed administered and it was fed ad libitum as a loose mixture.

Hens were kept in individual cages for layers with individual feeding and drinking.
Each test treatment was reproduced by 20 individually observed hens. Hens were
included in the trial from their 18th week of age and performance parameters (egg
yield, egg content production, mean egg weight, feed conversion and number of under-
grades) were investigated individually and every day until the hen age of 500 days.

An egg was taken from each hen every month (20 eggs per test treatment) and
these parameters were determined: shell thickness and strength, percent proportion
of shell weight in egg weight, and calcium, phosphorus and zinc contents in shell
No differences exceeding the range of natural variability were determined after the
evaluation of performance parameters for 500 days of age. Only the number of under-.
grades recorded for zinc oxide supplementation, and also for supplementation of zinc
oxide -}- calcium carbonate combination, was significantly lower (P < 0.05).

Greater strength of egg shell was also observed as a significant change (P < 0.05)
(Tab. 1II) which was recorded from the fifth to the seventh month of laying when
only zinc oxide was supplemented. In the groups where zinc oxide was administered
in combination with calcium carbonate, greater strength of egg shell was recorded at
a significant level (P <0.05) for the whole laying period including the end of this
period. :

Egg strength reflected empirically evident differences in favour of zinc oxide supple-
ment and also of its combination with calcium carbonate (Tab. 1V), these differences
were not however confirmed by analysis of variance as being significant.

The differences observed in the other resultant parameters, that means percent
proportion of shell weight in egg weight (Tab. V) and contents of calcium (Tab. VI),
phosphorus (Tab. VII) and zinc (Tab. VIII), were not demonstrated by analysis of
variance as being significant. Changes in the percent proportion of egg shell, egg
thickness and phosphorus content in shell were observed as depending only on the
course of egg laying.

nutrition; hen; egg shell; zinc; calcium
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KONCENTRACIA NIEKTORYCH MINERALNYCH ELEMENTOV V SRSTI
LISOK STRIEBORNYCH V OBDOBI KOZUSINOVE] ZRELOSTI

‘PO APLIKACII SOLI ZINKU, KREMIKA A SELENU

DO KRMNYCH DAVOK

D. Mertin, V. V. Stepanok, V. I. Georgievskij

MERTIN, D. — STEPANOK, V. V. — GEORGIEVSKI], V. I. (Vyskumny dstav
Zivo¢isnej vyroby, Nitra; VSerusky vedecko-vyskumny ustav poInohospodarskeho
vyuZivania meliorovanych pod, Tver, Rusko; PoInohospodirska akadémia K. A.
Timirjazeva, Moskva, Rusko): Koncentrdcia niektoriych minerdlnych elementov
v srsti lisok strieborngeh v ‘obdobi koZu¥inovej zrelosti po aplikdcii soli zinku,
kremika a selénu do kimnych ddvok. Zivog. Vyr., 37, 1992 (9): 793—799.

Cielom na$ej prdace bolo Stddium vplyvu soli zinka (ZnSOi - 7H20), kremika
(C7H14NSiCl) a selénu (Ci9H22Se) na koncentrdaciu sledovanych prvkov v srsti
striebornych liSok v obdobi koZuSinovej zrelosti. Minerdlne prisady sa zvieratam
aplikovali do kfmnych dévok vo forme roztokov od narodenia do koZusinovej
zrelosti. Vo vzorkdch srsti sa réntgeno-fluorescentnou spektrometriou stanovovali
K, Ca, Mn, Fe, Cu, Zn, Br, Rb, Sr a Pbh, Z vysledkov vyplyva, Ze zinok u pokus-
nej skupiny v porovnani s kontrolnou skupinou zvysuje preukazne- koncentraciu
K, Ca, Mn, Fe, Cu, Sr, kremik K, Ca, Mn, Fe, Cu, Br, Rb, Sr a selén K, Mn, Fe,
Cu, Br, Rb, Sr. Obsah olova sa preukazne zniZil vo vSetkych pokusnych skupinach.

liska striebornd; koncentrdcia K Ca, Mn, Fe, Cu, Zn, Br, Rb, Sr, Pb; srsf; koZu3i-
nova zrelost

Hodnota koZuSinovych zvierat chovanych na farmédch zavisi od kva-
lity ich srsti. Okrem organickych ldatok sa na formovani srsti podielaju
aj minerdlne elementy. Vzorky srsti sa odoberaji bezbolestne a nepo-
trebuji Specidlne uskladnenie, a preto je srst vhodnym objektom skii-
mania. Vd&Sina minerdlnych prvkov sa koncentruje vo vaé$ich mnoz-
stvach v srsti, kde st pevne spojené s bielkovinovymi Struktirami, ako
v orgdnoch a tkanivach a v krvi, v ktorych ich obsah nie je stabilny.
Tato vlastnost srsti sa dd vhodne vyuZit pri optimalizdcii minerdlnej
vyZivy a pri vyskume vztahov medzi koncentraciou prvkov a ukazovatel-
mi uZitkovosti. Pridavanie mikroelementov do kimnej davky vyznamne
zlepSuje kvalitu koZuSin (Icypov, 1983; Berestov et el, 1984;
Mertin et al, 1991a) a pozitivne vplyva na reprodukciu samic a rast
mlddat (Oksansen, 1981; Icypov, 1983; Mertin 1989a, b;
Balakirev, 1990). Zistovaniu obsahu minerdlnych elementov v srsti
koZuSdinovych zvierat sa venovali Saba et al. (1982), Berestov
et al. (1984), Hornshaw etal. (1985), Mertin et al,, 1990, 1991b),
c), d), v srsti a v krvnom sére Bialkowski a Saba (1985) a v or-
ganoch Tijoppodnen et al. (1988) a Blus, Henny (1990).
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MATERIAL A METODA

Cielom préace bolo zistit vplyv mikroprisad solf zinku, kremika a selénu na mine-
rdlne zloZenie srsti striebornych liok v obdobi koZu$inovej zrelosti.

Experiment sme robili vo Vyskumnom ustave Zivocéisnej vyroby v Nitre, v oddeleni
chovu koZuinovych zvierat. Lisky zaradené do pokusu boli ustajnené v beZnych pod-
mienkach klietkovej technologie, tj. v klietkach z pozinkovaného pletiva umiestnenych
v dvoch radoch pod pristreSkami. Poas experimentu boli zvierata klinicky zdravé.

S ohladom na cie! prdace sme mladé zvieratd vo veku Sest aZ sedem tyZdiiov roz-
delili do S$tyroch skupin (jedna kontrolnd skupina a tri pokusné skupiny). V kaZdej
skupine boli 3tyr1 zvieratd. Prvd pokusnad skupina slGZila na sledovanie vplyvu zinku.
Liskam sa pridavalo denne 13,0 mg siranu zino¢natého (ZnSO4 - 7 H20) na kilogram
suginy krmiva. Podédval sa vo forme vodného roztoku, aby jeho obsah v krmive bol
homogénny. Druhej pokusnej skupine sa podobnym spdsobom podédvalo 6,0 mg soli kre-
mika vo forme 1-chlérmetylsilatrdn (C7H14Os3NSiCl). Tretej pokusnej skupine zvierat sa
dvakrdt t§Zdenne so sedemdiiovou prestdvkou podédvala sol selénu (9-fenylsymetricky
oktahydroselenoxantén) v jedlom rastlinnom oleji. V¢Zivnd hodnota kfmnych déavok
je uvedend v tab. I a II. Mesa&ne boli odobraté vzorky kfmnej zmesi a stanovené kon-
centrdcie skiimanych minerdlnych elementov. Priemerné hodnoty uvddzame v tab. III

1. Kfmna dédvka pre li¥ky (418 KJ - g~1) — Feed ration administered to foxes (418 K]/g)

Mesiac 21

Komponent !

w. | v. | vi | v | vii | 1x. | x. | XI.
Makrela 2 30 | — — — —_ | - 1,5 1,5
M#so hovidzie 3 250 | 26,0 | 260 | 25| 25| 17,0 | 17,0 | 20,0
Hydinov§ odpad miesany 4 15,0 | 10,0 | 10,0 | 20,0 | 30,0 | 28,0 | 25,0 | 28,0
Kfmna zmes M#ésomix 5 — 15,0 | 150 | 12,0 | 120 ! — - —
Predzaladky 6 T et L 30|30 20} 20| —
Pedeii kralicia 7 10,0 | — — 3,0 3,0 1,5 1,5 | —
NOR 1II 6,5 7,2 7.2 7,3 7,3 9,2 8,5 5,8
Lucerna zelen4 8 — 4,0 40 | — — —_ — —
Zemiaky varené ? — — — — - — 25 6,0
Mrkva 10 20 | — — — — — 2,0 8,0
Jablk4 11 20 | = = - = - 1,0 | 4,0
Kapusta 12 - — — — — — 2,0 5,0
Slepadie vajcia varené 13 1,0 0,5 0,5 0,5 0,5 0,5 0,5 1,0
Mlieko su¥ené 14 2,0 2,0 2,0 1,4 1,4 1,4 0,7 0,7
Ml4to 15 — — — — — — 5,0 5,0
Kvasnice su3ené 16 1,2 1,2 1,2 0,8 08 | — — —
Cukor!? [g - ks—1 . d—1] —_ 25 25 | — — — —_ —_
Glukopur 18 [g - ks—1 . d—1] — 2,5 25 | — — - — —
Norvit [g - ks—1 - d-1] 50| 50| 50| 50| 50| 50| 50/ 50
Plastin [g - ks—=1 - d—1] 7,0 7,0 7,0 7,0 7,0 7,0 7,0 7,0
Vitamin 19 C
[mg - ks—=1 . d-1] 60,0 | 60,0 | 60,0 | 60,0 | 60,0 | 60,0 | 60,0 | 60,0
Vitamin B-komplex *
[g - ks—1 . d-1] 0,25 0,25 0,25| 0,25 0,25 0,25| 0,25 0,25
Kligkovy olej 20
[ml - ks=1 - d-1] 40| 30| 30| 15| 15| 20| 25| 40

NOR II — zmes 3rotov pre mésoZravé koZu$inové zvieratd
Norvit, Plastin — vitaminové a minerdlne doplnky pre m#soZravé koZudinové zvierata
* poddval sa kaZdy den

NOR II — feed mix of meals for carnivorous fur-bearing animals
Norvit, Plastin — vitamin and mineral supplements for carnivorous fur-bearing animals
* administered every day

lingredient, 2 mackerel, 3 beef, 4 mixed poultry offal, 5> Médsomix feed mix, 6 forestomachs,
7rabbit liver, 8 green lucerne, ¢ cooked potatoes, 10 carrots, 1! apples, 12 cabbage, 13 boiled
hen egg, “milk powder, 15 draff, 16 dried yeast, 17 sugar, 18 glucopur, 19 vitamin, 20 germ
oil, 21 month

9
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II. VgZivnd hodnota kfmnej ddvky (g - 418 KJ-1ME) — The nutritive value of feed
ration (g - 418 K]~1 ME)

Mesiac 6
w. | v lve v v | x| x| xo

Ukazovatel !

StraviteIné bielkoviny 2 [g] 10,7 | 10,3 | 10,3 8,6 8,6 9,1 9,2 9,3
Stravitelné tuky 3 [g] 3,5 3,8 3,8 4,2 4,2 17 3,6 3,9
StraviteIné glycidy 4 [g] 58 | 55| 55| 54| 54| 62| 65| 6,1
ME na kus a deifi ® [K]] 2092 (2510 |2510 |2929 (3096 |2594 {2176 |19G6

! parameter, 2digestible proteins, 3 digestible fats, 4 digestible glycides, 5 metabolizable
energy per head/day, 6 month

1I1. Koncentrédcia sledovanych minerdlnych elementov v kfmnej ddvke — Concentrations
of investigated minerals in the feed ration

Element [mg - kg—1] x -+ sx

K [g - kg—!] 4,00 -1-0,35
Ca [g - kg-1] 2,26 -+ 0,06
Fe 0,007 -+ 0,001
Mn 49,30 -+ 8,00
Cu 493 --0,50
Zn 43,93 +4-3,08
Br 295 —-0,30
Rb 0,350 -f- 0,118
Sr 8,48 -+ 0,65
Pb 0,508 4 0,115

V obdobf koZuSinovej zrelosti sme zvieratdm strihanim v chrbtovej ¢asti tela odobe-
rali vzorky srsti o hmotnosti pribliZzne 2 g. Zo vzoriek srsti a kfmnej zmesi sa disperz-
no-réntgenofluorescentnou spektrometriou (Tumanov, Stepanok, 1986) stano-
vili tieto minerdlne prvky: Ca, K, Mn, Fe, Cu, Zn, Br, Rb, Sr a Ph.

Ziskané hodnoty koncentrdcie sledovanych prvkov boli spracované na zdkladné va-
ria¢no-§tatistickej charakteristiky (x -+ sx) a nédslednym testovanim Z-testom Doli po-
rovnané aritmetické priemery skupin a vypocitana preukaznost ich rozdielov.

VYSLEDKY

V tab. IV uvAdzame aritmetické priemery koncentrdcii skimanych
minerdlnych elementov v srsti liSok striebornych v obdobi koZuSinovej
zrelosti pri aplikdcii do kfmnych davok zinku, kremika a selénu.

Z dosiahnutych vysledkov vyplyva, Ze najvys$si vplyv na koncentrdciu
sledovanych minerdlnych elementov mal pridavok soli kremika. Signifi-
kantné rozdiely obsahu na hladine vyznamnosti P = 0,01 boli pre Fe, Mn,
Br, Cu, Sr, K, Ca a na hladine vyznamnosti P < 0,05 pre Rh. V absolitnom
vyjadreni sme najvys$Siu koncentrdciu v porovnani s kontrolnou skupi-
nou zistili u Zeleza (555,5+ 69,7 a 93,2 +8,1 mg - kg~!) a najnizsiu
u vapnika (0,107 == 0,030, resp. 0,048 = 0,005 % ).

Pridavok soli selénu do kimnych ddvok mal preukazny vplyv na zvy-
Senie koncentracie Fe, Mn, Cu, Sr, K (P < 0,01) a Br, Rb (P < 0,05). Sol
selénu najviac zvy3ila koncentrdciu Zeleza (634,3 +-248,2 mg - kg~ !)
v porovnani s kontrolnou skupinou (93,2 +*-8,1 mg - kg~'). NajnizZsiu
koncentrdciu sme zaznamenali u vapnika (0,067 2= 0,017 a 0,048 -I- 0,005
percenta).
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IV. Zakladné 3tatistické ukazovatele koncentrécif sledovanych prvkov (% = Sx<) — Basic statistical characteristics of the concentra-
tions of investigated elements (X = 5x)
Element 1 2 3 ] 4
[mg - kg—!] : e
kontrola [n = 4] Zn [n=4] Si [n=4] | Se [n=4]
K [%] 0,173 -+ 0,005 0,340 +- 0,069 0,395 - 0,068 0,333 == 0,107 13 2H5 a3+ R g4
Ca [%] 0,048 -+ 0,005 0,112 +- 0,042 0,107 -+ 0,030 0,067 = 0,017 1. 204, 130T
Mn 43,70 + 2,58 78,58 == 12,60 87,38 - 3,59 79,08 + 30,25 1:2++ 1:3++ 1:4++
Fe 932 +8,1 429,0 -+ 79,8 555,5 - 69,7 634,3 - 248,2 13o%# gt ledtt
Cu 8,20 -+- 0,94 21,15 + 2,80 24,08 +- 7,03 18,88 &= 1,51 1:2FF 103++, 1Li4r+
2:3*%
Zn 1723 45 183,8 — 3,8 170,0 -= 7,0 182,0 - 6,0
Br 21,28 +- 0,44 26,63 - 4,62 25,20 + 1,27 25,65 4= 4,10 1 y3bd; Lodt
Rb 2,58 + 0,18 3,40 - 0,75 3,30 - 0,45 3,50 + 0,58 1337, 1.34%
Sr 2,16 + 0,09 3,58 - 0,64 4,14 == 0,57 2,95 +- 0,57 13 2%, 138%F, Lagdt,
3:4%+
Pb 2,51 -+ 0,09 0,315 -~ 0,045 0,326 &+ 0,021 0,275 = 0,074 1:2++ 1:3++ 1:4++
+ P=0,05 ++ P=0,01




Obdobne aj pridavok soli zinku zvy3oval koncentriciu niektorych mi-
nerdlnych elementov v srsti striebornych 1li5ok v porovnani s kontrolnou
skupinou. Na hladine vyznamnosti P = 0,01 sa zvySil obsah Fe, Mn, Cu,
Br, K a Ca. Analogicky, ako v predch&dzajicich pokusnych skupindch
bola najvys$ia koncentrécia u Zeleza (429,0 = 79,8 a 92,3 = 8,1 mg - kg™!)
a najniZ$ia u vdpnika (0,112 #- 0,042 a 0,048 == 0,005 %).

Obsah olova sa preukazne zniZil vo vSetkych pokusnych skupinéch.
Téato skuto¢nost sa najvyraznejSie prejavila pri aplikéacii selénu (0,275 -
+ 0,074 a 2,51 + 0,09 mg - kg~!).

Pri rozbore naSich vysledkov boli zistené preukazné rozdiely v kon-
centracii minerdlnych prvkov aj medzi pokusnymi skupinami, a to.medzi
druhou (Zn) a tretou (Si) v obsahu Cu (21,15 = 2,80 a 24,08 == 7,03 mg -
- kg~') a Zn (183,8 3,8 a 170,0 == 7,0 mg - kg~') a tretou (Si) a Stvrtou
(Se) v koncentréacii Sr (4,14 = 0,57 a 2,95 + 0,57 mg - kg~!) — P = 0,05.

DISKUSIA

Na formovanie srsti sa spolu s organickymi latkami podielaji aj mi-
neralne prvky, ktoré svojou tcastou v metabolickych reakcidch zabezpe-
¢uju stavebné a regulaéné procesy, ¢im bezprostredne ovplyviiuji ma-
nifestdciu funkcif organizmu. S prédcami, ktoré sa venuji problematike
vplyvu minerélnej vyZivy koZuSinovych zvierat v kontexte s obsahom
minerdlnych elementov v srsti, sa v literatire stretdvame sporadicky,
i ked u velkych hospodérskych zvierat a hydiny je tdto problematika
podrobne spracovana.

Doékazom toho, Ze chemické zloZenie srsti odrédZa zabezpedenie orga-
nizmu minerdlnymi elementami, si préce, v ktorych sa uvéadza, Ze zme-
ny v koncentrdcii elementov v srsti si spdsobené v zvislosti od ich
koncentrdcie v krmive. Aplikdcia minerdlnych prisad spdsobuje zvySenie
obsahu niektorych prvkov a ich nedostatok spdsobuje zniZenie. T4to zé&-
vislost bola zistend pre mangén, zinok (Taucin, Svilance, 1965),
Zelezo (Griun et al, 1978), selén (White, Sommers, 1977),
draslik a sodik (Brochart, 1971). K obdobnym vysledkom sme do-
speli i v na8ej préci. Po aplikédcii soli zinku do kfmnych dévok liSiek
striebornych v priebehu ontogenézy sa v ich srsti v obdobi koZuSinovej
zrelosti zvySila koncentréacia Fe, Mn, Cu, Br, K, Ca a sol kremika zvysila
obsah Fe, Mn, Cu, Sr, K, Br a Rb v porovnani s kontrolnou skupinou.
Preukazné zvySenie koncentracie Fe, Mn, Cu, Sr, K, Br a Rb bolo zistené
pri aplik4cii soli selénu. VSetky aplikované mikroprisady najvyraznejsie
zvysili obsah Zeleza. Tito skutoénost potvrdzuji Hornshaw et al.
(1985), ktori priddvali do kifmnych davok noriek mutdcie dark a pastel
soli medi alebo zinku. Pri aplik4cii tychto soli autori konStatuja zvySenie
obsahu Zeleza a mangédnu v srsti noriek. Koncentricie zinku a medi sa
nezvySovala. Z naSich analyz vyplyva, Ze pridavok soli mal za nésledok
signifikantné zvySenie sledovanych minerdlnych elementov alebo ten-
denciu zvySenia ich koncentracie, a to s vynimkou olova, lebo vo v3et-
kych pokusnych skupindch dochédzalo k preukaznému zniZeniu jeho
ohsahu v srsti li3ok.
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Silver foxes at the age of six to seven weeks divided into four groups; one
group was control and three groups were experimental. The first experimental group
was used to investigate the effect of zinc. The animals were administered 13.0 mg
zinc sulphate (ZnSO4 - 7 H20) per 1 kg feed dry matter in form of aqueous solution
every day. The second experimental group received 6.0 mg silicon salt in form of
1-chlormethyl-silatrane (C7H14O3NSiCl) in a similar way. The third experimental group
was administered selenium salt (9-phenyl-symmetric octahydroselenoxanthene) in
edible vegetable oil twice a week with seven-day interruption., Tabs. I and II show
the nutritive value of feed rations. Feed mixture samples were taken every month and
concentrations of target minerals were determined (Tab. III). Fur samples were taken
from the dorsal region in the period of fur maturity and these mineral concentrations
were determined by the method of dispersion X-ray fluorescent spectrometry: Ca, K,
Mn, Fe, Cu, Zn, Br, Rb, Sr and Pb.

The recorded results indicate that the supplement of silicon salt had the -highest
effect on concentrations of target minerals; significant differences were observed in
the contents of Fe, Mn, Br, Cu, Sr, K, Ca (P = 0.01) and in Rb content (P = 0.05).

Selenium salt supplement had a significant effect on an increase in concentrations
of Fe, Mn, Cu, Sr, K (P = 0.01) and Br, Rb (P = 0.05).

Zinc supplement increased concentrations of Fe, Mn, Cu, Br, K and Ca (P = 0,01).

In comparison with the control group, the largest differences were observed in Fe
concentrations in all experimental groups while the smallest differences were found
in Ca concentrations. A significant decrease was recorded in Pb concentrations in fur
in all experimental groups, this decrease being most marked in the group of animals
which were administered selenium.

There were also significant differences between the various experimental groups:
between the second (Zn) and the third (Si) group in Cu and Zn contents, and between
the third (Si) and the fourth (Se) group in Sr content.

The chemical composition of fur reflects the supply of mineral elements to the ani-
mal organism; this statement is demonstrated in the papers which report on the chan-
ges in mineral concentrations as depending on mineral concentrations in feed. Admi-
nistration of mineral supplements leads to increases in the content of some elements,
absence of mineral supplements in feeds results in decreases of the content of some
elements. This dependence was observed for manganese, zinc (Taucin, Svilane,
1965), iron (Grin et al, 1978), selenium (White, Sommers, 1977), potassium
and sodium (Brochart, 1971). Similar results were obtained in our study. Concen-
trations of Fe, Mn, Cu, Br, K, Ca in fur in the period of fur maturity increased after
supplementation of zinc salts to feed rations administered to silver foxes during onto-
genesis, and supplementation of silicon salt increased the contents of Fe, Mn, Cu, Sr,
K, Br and Rb if compared with the control group. A significant increase in concentra-
tions of Fe, Mn, Cu, Sr, K, Br and Rb was observed after administration of selenium
salts. All these microsupplements increased iron content most markedly. This finding
is confirmed by Hornshaw et al. (1985), who supplemented feed rations for minks
with dark and pastel mutations of copper or zinc salt. These authors observed increa-
ses in iron and manganese contents in mink fur. The concentrations of zinc and copper
did not increase. Our analyses show that salt supplements increased significantly con-
centrations of target mineral elements, or a trend of increasing their concentrations
except lead concentration, where a significant decrease in its content in the fur of
foxes was recorded in all experimental groups.

silver fox; concentrations of K, Ca, Mn, Fe, Cu, Zn, Br, Rb, Sr, Pb; fur; fur maturity
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